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1.0 INTRODUCTION 

This document presents the design for remediating trichloroethene (TCE)-contaminated 

groundwater in the Memphis Sand aquifer at the CoUierville site. 

On July 15, 1986, the Town of Collierville's west well at Water Plant 2 was sampled by the 

Tennessee Department of Health and Environment [now referred to as Tennessee Department 

of Environment and Conservation (TDEC)], and found to contain TCE. In addition to the Town 

of Collierville's Water Plant 2, 15 private wells were identified by TDEC within three miles of 

the site. Analyses of these weUs by TDEC in September and October, 1986 were negative for 

TCE to a detection limit of 0.1 /xg/L. 

In 1990, Carrier and the Town of Collierville designed and installed an air-stripping tower 

system at Water Plant 2 to treat contaminated groundwater that had reached the Memphis Sand 

aquifer. This 1.5 million gallons/day (mgd) system removes TCE from raw water before it 

enters the chlorination system and allows the town to use Water Plant 2 fully. The treatment 

system was designed to handle incoming TCE concentrations of up to 300 micrograms per 

liter (/ig/L). Water Plant 2 is monitored for volatile organic compounds, lead and zinc, and 

initiaUy was monitored more frequently. 

A Performance Standards Verification Plan (PSVP) (Appendix A) has been developed to serve 

as a guidance on sampling activities throughout the operation and maintenance period of this 

project, and describes the activities which wiU ensure performance standards are being met. 

Contaminant cleanup levels and groundwater restoration are also discussed in the PSVP. 

This design document re-transmits the design of the Water Plant 2 production and treatment 

system. Groundwater monitoring during remedial design has shown that this plant wiU maintain 

capture (i.e. contain) the plume of TCE documented to exist during the Remedial 

Investigation (RI). -
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2.0 DESIGN ANALYSIS 

The groundwater remedial objective is to eliminate or reduce risks posed by the CoUierviUe site, 

through treatment, engineering, and institutional controls. Groundwater containment and 

treatment shaU be conducted at Water Plant 2. The existing air strippers at Water Plant 2 shaU 

continue to be used to treat extracted groundwater. 

The stratigraphic investigation conducted during the RI indicates shaUow groundwater eventuaUy 

wiU migrate to an area where the Memphis Sand aquifer and the shaUow aquifer unit are 

hydrauUcaUy connected. To prevent contaminants from migrating fiirther into the Memphis 

Sand aquifer from shaUow groundwater, a soU vapor extraction (SVE) system has been instaUed 

at the North Remediation Site (NRS) and a second wiU be instaUed at the main plant area. 

2.1 Containment of Contaminated Groundwater 

Groundwater is currently being extracted from the Memphis Sand aquifer from the two Town 

of CoUierviUe weUs (located at Water Plant 2), the weUs are designated as City WeU East 

(CWE) and City WeU West (CWW). The daUy production rate from the two weUs has recently 

averaged better than 750 gpm (1.1 mgd). 

Two downgradient MWs (MW-60 and MW-62) were instaUed in May and June, 1994 to obtain 

hydrauUc data beyond what was avaUable from existing MWs and the two production weUs. 

They also serve as detector weUs for water flowing to the west of, or under the capture zone of 

the two Water Plant 2 production weUs. MW-60 was completed to a depth of 385 feet, with a 

20-foot screened interval which begins 70 feet below CWEs completion depth and 86 feet below 

CWWs completion depth. MW-62 was completed to a depth of 200 feet, with a 20-foot 

screened interval, about 75 feet above the top of the screen in CWE and 39 feet above the top 

of the screen in CWW. 
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Groundwater transport modeling was used to compare the potentiometric surface used during 

initial modeling (to choose the proper downgradient monitoring weU location) and to assess 

groundwater travel times from the source areas at the ColUerviUe site to the newly instaUed 

MWs (MW-60 and MW-62). As described in the Technical Memorandum entitled Site 

Downgradient Monitonng Well Data Quality Assessment, each extraction weU was initiaUy 

modeled using a flow rate of 375 gpm or a combined flow rate of 750 gpm. The maximum flow 

possible from Water Plant 2 is 1.4 mgd, or 486 gpm from each weU. 

Advective particle tracking was conducted to predict whether TCE contamination has had enough 

time to migrate from the site of the 1979 TCE spiU area at the main plant to the Town of 

CoUierviUe weUs and continue 1,000 feet to MW-60 and MW-62. The model suggests that a 

particle would reach the CoUierviUe weUs in about six years from the main plant source area. 

Site observations indicate that the spLU occurred in 1979 and was first detected in the CoUierviUe 

weUs in 1985, an approximate travel time of six years. These travel times indicate that if Water 

Plant 2 were not providing containment, MW-60 and MW-62 which are approximately 1,000 

feet downgradient of Water Plant 2, would have contained detectable amounts of TCE during 

the recent sampling event. 

Groundwater samples were recently coUected from pre-existing MWs 3 and 58, new 

downgradient weUs MW-60 and MW-62, CWE and CWW, and from Water Plant 2 equipment. 

Results of the sampling event indicate no traces of TCE were detected in either MW-60, 62, or 

58. The absence of contamination in these weUs indicates capture is maintained at the current 

combined pumping rate of 750 gpm. MW-3, which is located upgradient of Water Plant 2 and 

screened in the shaUow aquifer, had a TCE concentration of 2,000 fig/L. 

To continue containing contaminated groundwater in the Memphis Sand aquifer. Water Plant 2 

wiU continue to be operated at a minimum pumping rate of 750 gpm. 
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2.2 Treatment of Contaminated Groundwater 

Description 

Untreated groundwater is currently treated by two 60-inch diameter air strippers, each consisting 

of a steel sump with a 4,500 cubic feet per minute (cfm) blower, three 60-inch diameter by 10-

foot packing sections containing 3.5-inch diameter Jaeger Tri-pack packing material, and a 60-

inch diameter demister section. Combined raw water is pumped from two weU pumps (CWE 

and CWW) into a 10-inch diameter steel pipe near the equipment pad and enters a combined 

influent header which spUts the flow to the two air strippers. If both pumps are operating, the 

combined flow is spUt between the two air strippers, otherwise flow is directed to only one air 

stripper via a motorized valve mounted in-line with the influent header. Once groundwater has 

entered the top of the air stripper, it enters a distributor to disperse the water evenly throughout 

the entire surface area of the packing medium. The water then cascades over the packing 

material as air blows in through the bottom of the tower. When the air and water interface 

around the packing, a stripping action takes place and volatUe contaminants are removed from 

the water and enter the airstream. Once the water passes through the entire packing medium, 

it is gathered in the air stripper sumps. Level controls within the sumps regulate the discharge 

of treated groundwater. 

Model Design 

Parameters included for design were based on the operation of one air stripper and are 

summarized below. The detaUed model design is included in Appendix B. 

• Contaminant TCE 

• Influent Concentration 300 /ig/L 

• Effluent Concentration 1 figl'L 
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• Liquid Flow 

• Air Flow 

• Temperature 

• Packing Material 

• Tower Height 

• Tower Diameter 

500 gpm 

4,500 cfm 

50 °F 

3.5 inch diameter Jaeger Tri-Pack 

29 feet 

5 feet 

The system is currently composed of two air strippers and is operating under the foUowing 

conditions: 

Influent Concentration 

Effluent Concentration 

Liquid Flow 

35 /ig/L average TCE concentration from the 

east weU, and 119 /xg/L average TCE 

concentration from the west weU, or a 

combined average influent concentration of 

77/xg/L 

not detected at a detection limit of 1 /xg/L 

combined average of 1.2 mgd from both weUs 

The influent concentration average shown above includes data from June 6, 1990, to the most 

recent sampling event. CWW has experienced influent concentrations greater than 200 /xg/L, 

whUe CWE has exhibited influent concentrations greater than 100 /xg/L. Even under these 
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unusuaUy elevated TCE concentrations. Water Plant 2 maintained an effluent rate below method 

detection limits. 

As discussed in Section 2.1, to provide total containment of contaminated groundwater, the 

average combined flow rate from both weUs must be maintained at 750 gpm or 1.1 mgd. 

Monitoring results indicate that the air-stripping system at Water Plant 2 is capable of reducing 

influent concentrations to below 1 /ig/L at a sustained flow rate of 750 gpm or better. 
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3.0 PLANS AND SPECIFICATIONS 

Operation of Water Plant 2 

Water Plant 2 is composed of two weU pumps, an air-stripping system, aeration tower, chlorine 

injection, and ground storage tank. 

Groundwater is continuaUy pumped from the two weUs (CWE and CWW) each using a 20-

horsepower (hp), vertical turbine pump rated at 500 gpm. Each pump can be operated by three 

functions: hand, off, or automatic (HOA). Conditions that may alter operation of either CWE 

or CWW include: air stripper blower pressure faUs below 0.5 inches water column, water in the 

air stripper sump exceeds 40 inches, or a signal (or signals) from the ground storage tank calling 

for water or the water elevation in the ground storage tank is at the high level indicating to shut 

off pumps. 

Once groundwater is pumped from the weUs, it is routed to a 10-inch diameter combined 

influent header which spUts the flow to the two air strippers depending upon whether both weU 

pumps are running or just one. If both pumps are operating, the combined flow is spUt between 

the two air strippers, otherwise flow is directed to only one air stripper via a motorized valve 

mounted in-line with the influent header. Once pumped water has reached the top of each 

stripping tower it enters a distributor to disperse the water over the entire surface area of the 

packing medium. The water then gravity flows through the packing as air blows in through the 

bottom of each tower, creating a mass transfer of contaminants from a Uquid phase to a gaseous 

phase, where it discharges through the top of the eur strippers. 

Once the groundwater has passed through the entire packing medium, the water is gathered in 

the air stripper sumps. The discharge piping of the sumps are tied into one common header so 

water levels in each sump are always equal even if only one weU is pumping. Level controls 

are mounted on the side of only one of the air stripper sumps. These level controls wiU 

activate/deactivate the effluent discharge pumps. A flow control valve is mounted in-line with 
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the discharge piping, along with a pressure transducer to measure the water level in the sump. 

The transducer sends the level information to the control panel, which in turn signals a 

motorized valve, telling the valve how far it should open to maintain a pre-determined level of 

water in each sump. Thus the level in the sumps is maintained based upon incoming flow rates. 

Once treated water has passed through the modulating valve, it is pumped underground into a 

1,500-gpm forced draft aeration tower. The aeration tower is used for degassing groundwater. 

WhUe being injected with chlorine, water is gravity fed from the aeration tower through a 12-

inch diameter pipe to a mixing box located in the 300,000-gaUon ground storage tank. FinaUy, 

two 800-gpm service pumps distribute the final treated water to the distribution system. 

Construction drawings for Water Plant 2 (before the air-stripping system's instaUation) and 

subsequent to the air-stripping system are included as an attachment to this document. It should 

be noted that the original Water Plant 2 construction drawings differ from the current system. 

Table 1 defmes these differences and also the minor modifications which have been made since 

the instaUation of the air-stripping system. 

• : ; • ' • • ' • • : T a b l e - 1 

Water Plant 2/Carbonair As-Buiit Drawings 

Drawing No. 

Sheet 1 

Sheet 2 

Sheet 5 

CC429 

,CC518 

Differences 

Replaced by CC437, with new well/plant connections and piping. 

The current configuration contains air strippers prior to the aerator. The PID 
drawing in the Carbonair O&M Plan details this configuration. 

The current configuration now contains air strippers and the building which 
houses the air stripper controls. 

The current configuration contains three 10' 4" packed sections. 

CC518 replaces Sheet 6 with the addition of the air-stripping system pump 
control. 
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Control Logic 

The control panel provided by Carbonair is equipped with the air stripper system. The HOA 

switches for the weU pumps must be in the auto position to aUow them to run when using the 

Carbonair system. 

Water level in the ground storage tank is regulated by 5* water level switches: low water 

deactivate for the service discharge pumps, service discharge pump activate, CWW pump 

activate, CWE pump activate, and CWW/CWE deactivate. Once the logic control device 

receives a signal (or signals) from the level controls in the ground storage tank calling for water, 

one or both of the air stripper blowers wiU tum on and also one or both of the motorized valves 

wiU open to aUow influent water into the air stripper(s). After a 15-second delay, the weU 

pump(s) wiU be activated. Once a predetermined level is reached in the ground storage tank, 

a signal sent to the logic control device wiU deactivate the proper weU pump and subsequently 

shut down the appropriate air stripper influent valve. This action ensures that no water is 

aUowed into an air stripper tower previously shut down. 

Two motorized valves open and close to aUow influent water to each respective air stripper. 

These motorized valves also serve as safety devices should the ground storage tank fiU up to the 

CWW/CWE deactivate level. Should only one weU pump shut off, the motorized valve for the 

other air stripper wiU close, not allowing any raw water enter a deactivated air stripper. 

As described earUer, level switches are mounted on the side of one of the air strippers. The 

bottom switch wiU stop the air stripper discharge pump and the second switch wiU start the air 

stripper discharge pumps. If the air stripper system is not operating, and one of the weU pumps 

caUs for water, one of the air strippers wiU be activated and water wiU begin being treated. 

Once the water level in the air stripper sump reaches the air stripper discharge switch, the 

discharge pump wiU activate and water wiU be discharged. If the second pumping weU caUs for 

water whUe the first system is stiU running, the second stripper wiU activate and begin treating 
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and discharging water as described above. If water in the sump reaches the high-level switch, 

both air strippers wiU shut down, as weU as the weU pumps, whUe the air stripper pumps 

continue to discharge water from each sump untU empty, at which time they wiU shut down. 

To ensure that the system is not reactivated, a safety relay wiU latch and the system cannot be 

reactivated automaticaUy. Once the cause of the high level is determined, the operator can 

reactivate the system by pushing the reset button. If needed, the system can be activated 

manuaUy. 

Pressure differential switches on each air stripper act as safety devices if an air stripper blower 

faUs. Should the blower pressure reach a certain level, weU pumps and the blowers wiU be 

deactivated. Once again, the operator must reactivate the system. 

The system wiU continue to operate normaUy as long as at least one of the service discharge 

pumps is operating, a high level is not reached in the air stripper sumps, or the air stripper 

blowers do not faU. To ensure that both discharge pumps do not faU at the same time, one of 

the pumps wiU always be operated manuaUy. Preventive maintenance procedures wiU be 

foUowed on aU equipment to ensure no down time of the system. 

In 1992, an additional 10 foot of packed height was added to the air-stripping system. During 

this modification, the packing media was inspected and found to contain no biological or 

hardness fouling. Packing media wiU be inspected quarterly for 5 years and then reduced to 

annuaUy to ensure that fouling is not occurring. 

The Operation and Maintenance Plan for the air strippers is included in Appendix C. 

Appendix D includes the Operation and Maintenance Plan for Water Plant 2. 

10 





Appendix A 

Perfonnance Standards Verification Plan 



Table of Contents 

1.0 INTRODUCTION A-1 

2.0 GROUNDWATER SAMPLING ACTIVITIES A-5 
2.1 Water Level Measurements • • •• ^"5 

2.2 Groundwater Sampling Procedures A-5 

3.0 QUALITY CONTROL SAMPLES A-9 

4.0 EQUIPMENT DECONTAMINATION A-10 

5.0 SAMPLE MANAGEMENT A-11 
5.1 Sample Labelling A-11 
5.2 Custody Seals A-13 
5.3 Chain-of-Custody A-13 
5.4 DaUy Logs (Field Log) A-16 
5.5 Corrections to Documentation A-18 
5.6 Corrective Action A-18 
5.7 Out-of-Control Situations A-19 

6.0 CALIBRATION PROCEDURES AND FREQUENCY A-20 

7.0 PREVENTIVE MAINTENANCE A-21 

8.0 MONITORING AND REPORTING SCHEDULE A-24 

List of Figures 

Figure 5-1 Sample Bottle Labels A-12 
Figure 5-2 Sample Seals A-14 
Figure 5-3 Chain-of-Custody Forms A-15 

List of Tables 

Table 3-1 QuaUty Control Sample CoUection Frequencies A-9 
Table 5-1 Sample Designation System A-13 
Table 6-1 Field Equipment CaUbration A-20 
Table 7-1 Field Testing Equipment A-21 



Carrier Collierville 
Prefinal/Final Groundwater Remedy Design 

Appendix A: Performance Standards Verification Plan 
August 25, 1994 

Measure the depth of the weU with a pre-cleaned weighted steel tape. 

Purge at least three weU volumes of water. MW-60 and MW-62 wiU be purged using 

a pre-cleaned submersible pump and Teflon tubing, and sampled using a pre-cleaned 

baUer. The pump should be positioned within the upper few feet of the water column 

to achieve thorough purging. MW-58 wiU be purged and sampled using the previously 

instaUed pump in the weU. MW-3 wiU be purged and sampled using a pre-cleaned 

baUer. Purged waters wiU be retained untU the regulatory status of the water is 

determined. 

The volume of water in the weU casing wiU be calculated as foUows: 

Volume = ( A - B ) x ( C ) 

Where: V = represents the volume in gaUons, 

A = represents the total weU depth, 

B = represents the depth to water level, and 

C = 0.17for2" weUsor0.66for4" weUs 

After each purged volume, pH, temperature, and conductivity wiU be monitored for 

stabilization. Field measurements wiU be considered stabilized according to USEPA's 

Environmental CompUance Branch, Standard Operating Procedures and Quality 

Assurance Manual, Section 6.3—Specific QuaUty Control Procedures. 

A-6 
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Stabilization Criteria: 

Temperature 

pH 

Conductivity 

— within ± 1.0 °C 

— within ± 0.5 standard unit 

— within ±10% from the dupUcate 

If stabilization has not occurred after three weU volumes have been purged, additional 

water wiU be purged untU readings stabilize. The maximum aUowable time between 

purging and sampling is six hours. If the weU has not recovered sufficiently after this 

time, the weU wiU not be sampled. 

• VOC Analysis: 

VOC samples wiU be analyzed according to EPA Method 8010 with Contract Laboratory 

Program (CLP) deUverables package. 

Samples for VOC analysis wiU be gently poured into a clean, pre-labeled, 40 ml vial with 

a Teflon-lined septum. Pouring should be performed to create a convex meniscus at the 

rim of the sample vial. The cap should then be appUed at an angle and sealed. No air 

bubbles should be visible once the vial is sealed. If bubbles are visible, the vial should 

be discarded, and the procedure must be repeated. 

• Inorganics Analysis: 

Inorganic samples wiU be analyzed according to EPA Method 6010 for the analysis of 

lead and zinc. Samples for inorganic analysis wiU be poured into 1-Uter polyethylene or 

glass jars. HNO3 (nitric acid) wiU then be added to lower sample pH of below 2. Proper 

preservation can be checked by pouring a smaU amount of the sample into a clean cup 

and checking it with Utmus paper. 

A-7 
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Samples wiU then be placed in a cooler containing ice and water in scalable plastic 

bags, or blue ice, to provide temperature preservation at 4°C. Coolers wiU be shipped 

overnight to the laboratory at the end of each work day. AU samples to be shipped for 

analysis wiU be deUvered to the laboratory within 24 hours of coUection. 

A-8 
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3.0 QUALITY CONTROL SAMPLES 

Precision wiU be assessed by evaluating results of dupUcate and matrix spike dupUcate samples. 

Accuracy wiU be assessed by evaluating field blanks, trip blanks, matrix and surrogate spikes, 

and reagent blanks and blank spike samples. Table 4-1 summarizes QC sampling frequencies. 

Table 3-1 
Quality Control Sample Collection Frequencies 

Quality Control Sampje 

Trip Blank (volatiles only) 

Rinsate Blank 

Field Blank 

Duplicates 

Matrix Spike/Matrix 
Spike Duplic3te Samples 

Frequency of Collection 

One per sample shipping cooler containing 
samples to be analyzed for volatiles 

Collected every day or every ten samples, 
but only analyzed every other day. 

One per sampling event or every ten 
samples. 

One per 10 samples per matrix 

One per 20 samples per matrix; duplicate 
sample may be used for matrix spike 

Additional Sample Volumes 

3x40 ml. VOA vials with 
Teflon-lined septa 

3x40 ml. VOA vials for VOCs 
and 1 liter P,G jar for metals 

3x40 ml. VOA vials for VOCs 
and 1 liter P.G jar for metals 

3x40 ml. VOA vials for VOCs 
and 1 liter P,G jar for metals 

3x40 ml. VOA vials for VOCs 
and 1 liter P,G jar for metals" 

Notes: 

P,G — Polyethylene or Glass 

" — Matrix spike/matrix spike duplicate requirements are slightly different for the inorganics analysis. The 
inorganics analysis \N\\\ only have one sample to spike, no duplicate spike sample wiii be necessary. 

A-9 
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4.0 EQUIPMENT DECONTAMINATION 

AU non-dedicated stainless steel sampling equipment wiU be decontaminated between sample 

points using the decontamination procedures Usted below. 

1. Equipment wiU be washed thoroughly with laboratory detergent (i.e. Liquinox) and 

foUowed by a hot water rinse using a brush to remove any particulate matter or surface 

film. 

2. Equipment wiU be rinsed with potable water to remove any remaining detergent. 

3. FoUowing the potable water rinse, the equipment wUl be rinsed with deionized water. 

4. Rinse twice with pesticide-grade isopropanol. 

5. Rinse with organic-free water and air dry. 

6. Sampling equipment wiU be wrapped in aluminum foU untU ready for use. Non-sampling 

equipment may be wrapped in plastic to avoid contamination. 

Field personnel wiU don a new pair of disposable nitrile gloves before the handling of sampling 

equipment for decontamination. 

.4-70 
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5.0 SAMPLE MANAGEMENT 

Sample management wiU consist of sample labelling, chain-of-custody seals and records, and 

associated field documentation procedures. The purpose of these procedures wiU be to ensure 

the quaUty of the samples are maintained during their coUection, transportation, storage and 

through analysis to the final data deUverables. AU sample management documentation and 

sample handUng protocols have been developed using, as guidance, the EPA Region IV-

Environmental CompUance Branch Standard Operating Procedures and Quality Assurance 

Manual, (February 1, 1991) and are discussed below. 

Sample Identification Documents: 

Sample label 

Custody seals 

Chain-of-custody records 

Field notebooks 

Corrective Action Documentation 

5.1 Sample Labelling 

Sample container labels, as shown in Figure 5-1, wiU be required for identifying each submitted 

sample. Sample label infonnation wiU include the site name, sample identification, preservation, 

required analysis, date of coUection with time and the sampler's name. Each label must be 

printed in a legible manner using waterproof black ink. 

Table 5-1 outlines the sample designation system to be used to identify each sample. Should 

additional sample designations be required, this table wiU be amended. Additional sampling 

information including date and time of coUection wiU be provided on the chain of 

custody (COC). 

A-11 
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l i y i i l g j t o p a t i o n - •• •• 

c c = Carrier, 
Collierville Site 

Table 6-1 ---...^-^-liiWiSWM 
Sample Designation Sys iem 'M--:'.-^^i^-M 

• •'-f : * | | | ; : ; : ; : ;Ss i$a i i i ^ - i ^ ^ 

GW 
S 
SD 
BHG 
IN 
EF 
OG 
SV 

= Groundwater 
= Soil 
= Sediment 
= Borehole Vapor Samples 
= Influent 
= Effluent 
= SVE Off Gas 
= Soil-vapor 

QA Sampie Type 

RB = Rinsate Blank 
FB = Field Blank 
TB = Trip Blank 
DP = Duplicate 
MS = Matr ix Spike 
MSD = Matr ix Spike 

Duplicate 

Sample Location and Depth 

B = Boring 
M W = Monitor ing Wel l 
HA = Hand Auger Boring 
MP = SVE Monitor ing Probe 
SVW = SVE Well 
SVE = SVE System 
GWT = Groundwater 

Treatment System 

Note: Sampling depth or location is based upon a numeric system (ex. sampling interval depth, sampling point along a t reatment 
train) 

Examples: 
Water Matr ix — CC GW M W 2 
Solid Matr ix — CC S B l 
Air Matr ix — CC OG SVEI 

= Carrier Collierville groundwater sample f rom well 2 
= Carrier Collierville soils f rom boring 1 
= Carrier Collierville off gas f rom SVE system at location 1 

5.2 Custody Seals 

Sample custody seals, shown in Figure 5-2, wiU be used to ensure that samples are not tampered 

with during transportation. Custody seals are placed on the shipping containers (and on the 

samples themselves) in a marmer such that the containers cannot be opened without breaking the 

seal. 

5.3 Chain-of-Custody 

Chain-of-custody forms, as shown in Figure 5-3, wiU be fiiUy completed by field personnel and 

shaU accompany the samples during shipment. The form shaU contain pertinent information 

regarding the samples, such as the sampler's name, sample identification, date and time of 

coUection, and description of the cooler's contents (number of sample containers). In addition, 

information to be relayed to the laboratory shaU be written in the "Remarks" section of the 

chain-of-custody, e.g. a sample accompanied with this chain-of-custody requires quicker 

attention for analysis. For chain-of-custody purposes, aU QC samples are subject to exactly the 

same custodial procedures and documentation as real samples. 
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ENVIRONMENTAL AND SAFETY DESIGNS, INC. 
i ^ _ ^ 5784 Sunner Trees Dr. 

•FFICIAL SAMPLE SEAL 

SAMPLE # DATEl 

SIGNATUREi 

PRINT NAME 8. TITLEi 

SEAL BROKEN BYi 

DATEl 

Environnental and Sa fe t y Designs, Inc, 

5 7 2 1 SUHHER TREES BR. MEHPH1S,TU 30134 *<901X37B-796a 

FIGURE 5-2 
SAMPLE SEAL 

DWG DATE: 0 4 / 2 2 / 9 3 I DWG NAME: SECSEAL 



@ 

FIGURE 5-3 
CHAIN OF CUSTODY RECORD 

PAGE- OF. 

57B4 SUMMER TREES U t HEMPHIiTK 38134 mO01X37a-796a 

CLIENT 

AnnRFSs 

PROJECT NAME/NUMBER 

P R a i F C T MANARFR 

/ > 
TELEPHONE NO. _ _ / - < > ) / 

FAX. NO. 

MFn iA STATII<;- (A H OR C.) 5^AUPI FRS: (SIRWATIIRF) 

FIFID 
SAMPLE NUMBER DATE 

REUNQUISHED BY: 

?;inNATIlRF 

PRINTFn 

COMPANY 

REASON 

TIME 

DATE 

TIME 

RECEM 

SIGNAT 

PRINTE 

COMPA 

REASOh 

MFTHOn OF SHIPMFMT-

SHIPMENT NO 

SPECIAl INSTRUCTION: 

SAMPLE 
TYPE 

TYPE/SIZE 
OF CONTAINER 

ED BY 

JRE 

n 

ĴY 

J 

DATE 

TIME 

PRESERVATION 

TEMP. 

REUN 

SIGN; 

PRINT 

COMF 

REAS 

CHEMICAL 

r nrt/M-t-Dio n t u u i n c u # # 

/ / i i i / / i 
/ ^ / I I I I I I I REMARKS 

li IIIIIII 

QUISHED BY: 

iiTURE 

r r n 

>ANY 

ON 

COMUFNTS-

DATE 

TIME 

RECEIVED BY 

SIGNATURE _ 

PRINTED 

r n w P A N Y 

RFASOM 

DATE 

TIME 

AFTER ANALYSIS, SAMPLES ARE TO BE: 
a DISPOSED OF (ADDITIONAL FEE) 
a STORED (90 DAYS MAX) 
a STORED OVER 90 DAYS (ADDITIONAL FEE) 
r-l PFT I IRMFn T n r i l S T O U F R 

.J 
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Upon transfer of custody, the chain-of-custody form wiU be signed by an EnSafe representative, 

who also notes the date and time. Because common carriers wiU not sign chain-of-custody 

forms, the chain-of-custody records wiU be sealed within each cooler. AU chain-of-custody 

forms received by the laboratory must be signed and dated by the laboratory sample custodian 

and retumed to EnSafe foUowing receipt or as part of the data reporting package. 

5.4 DaUy Logs (Field Log) 

AU samples wiU be documented in accordance with the EPA SOP/QAM, Chapter 3 - Sample 

Control, Field Records and Document Control. Sampling personnel wiU use bound, ruled or 

gridded logbooks with sequentiaUy numbered waterproof pages for activity documentation 

pertaining to the project. These logbooks wiU be the master reference for aU site activities and 

accompUshments. These records wiU also document aU visual observations, calculations and 

equipment caUbrations. The logbooks are accountable documents that wiU be properly 

maintained and retained as part of the project files. 

Each logbook wiU have labeled on the front cover as foUows: 

Site name (Carrier Site RD, CoUiervUle, TN) 

EnSafe 

Sampler's name 

Book number (sequentiaUy numbered by distribution or as assigned by the QAO) 

Starting and completion dates 

The logbook must be labeled with indeUble black ink. The foUowing steps shaU be foUowed 

when making entries into the field logbook: 

• Enter the date and time the task begins, weather conditions, and the names and titles of 

individuals involved in the task. When possible, include the names and titles of personnel 

visiting the task area. 
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• Describe aU activities in detaU and Ust which forms were used to record such infonnation 

(e.g. boring logs, field change request forms). It is considered good practice to diipUcate 

the most important information throughout the field logbooks. 

Examples of some pertinent information for specific activities are as foUows: 

— WeU instaUation activities: document the elevations, reference elevations, total depth, 

size and length of casing and screen, casing and screen material, screen-slot size, 

driUing conditions and rate and details on the soU Uthology. Include any calculations, 

for example in determining weU volumes. 

— InstaUation of soU boring activities: document the size and depth, sampling equipinent 

used and methods used, detaUs on the soU Uthology and the samples coUected. 

— Groundwater sampling activities: document weather conditions, members of sampling 

team, purge volumes, sample analysis, method number. 

— Levels of PPE wom by the sampling team. If the PPE levels are changed for any 

reason, state the change in protection and the reasons for the change. 

• Describe in detaU any field tests that were conducted (e.g. PID/OVA measurements) and 

reference any forms or data records used. Document the results, if obtainable in the field. 

• Describe in detail how the samples were coUected or how the blanks/dupUcates were 

prepared. List aU label information, sample containers and volume, preservation, 

packaging, chain-of-custody form number and analytical parameters appUeable to each 

sample. Also, note the time of transfer, and if possible the name of the individual to whom 

custody was transferred. 
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• List the equipment type, serial or identification number, time and procedures used, 

caUbration records or logs used, and equipment faUures or breakdowns that occuned. 

Also, include the changes, repairs and results of the equipment faUure or breakdown. 

5.5 Corrections to Documentation 

Notebooks — As with any data logbooks, no pages may be removed for any reason. If 

conections are necessary, these must be made by drawing a single line through the original entry 

(so that the original entry can stiU be read) and writing the corrected entry alongside. The 

correction must be initialed and dated. Some corrected enors wiU require a footnote explaining 

the correction. Corrections to errors shaU be made by the individual responsible for the entries 

in the field logbook. 

Sampling Forms — As previously stated, aU sample identification tags, chain-of-custody 

records, and other forms must be written in indeUble black ink. None of these documents are 

to be destroyed or thrown away, even if they are iUegible or contain inaccuracies that require 

a replacement document. If an error is made on a document, the individual responsible for 

preparation of the document may make conections by crossing a single line through the enor 

and entering the corrected information. Any subsequent enors discovered on a document should 

be corrected by the person who made the entry. AU corrections must be initialed and dated. 

5.6 Corrective Action 

During the course of any investigation, field personnel are responsible for seeing that field 

instmments and equipment are functioning properly and that work progresses satisfactorily. The 

field personnel are also responsible for ensuring performance of routine preventive maintenance 

and quaUty control procedures. If a problem is detected by field personnel, the project manager 

shaU be notified immediately. SimUarly, if a problem is identified during a routine audit by the 

project QA officer or the regulatory QA officer an immediate investigation wiU be undertaken 

and conective action deemed necessary wiU be taken as early as possible. 
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5.7 Out-of-Control Situations 

PotentiaUy out-of-control situations include field instrument breakdown, mislabeUing or loss of 

samples, inadvertent contamination of samples, or circumstances which preclude performance 

of field activities in accordance with the QAP (or other work plan documents). If an out-of-

control event occurs, field sampling personnel shaU make appropriate contacts and document any 

remedial efforts taken to bring field activities under control. The immediate contacts shaU be 

the EnSafe project manager and/or the EnSafe QA officer. The EnSafe project manager shaU 

decide whether further contacts are to be made to Carrier, EPA or the TDEC. Formal 

documentation of out-of-control occurrences and cUiy associated corrective actions recommended 

or initiated shaU be written on the EnSafe Field Change Request Forms. Field personnel shaU 

also record out-of-control occurrence in the field logbooks. 

AU variances or changes from project QAP are subject to approval by the EPA remedial project 

manager (RPM) and the TDEC representative. If circumstances arise which require significant 

changes in the protocols, methods, or techniques outlined in the work plan and/or the QAP, the 

EPA RPM and/or the TDEC project manager may be contacted. Any EPA or TDEC alterations 

wiU be documented and implemented with the agencies written consent. 
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6.0 CALIBRATION PROCEDURES AND FREQUENCY 

EnSafe persormel wiU caUbrate aU field instmmentation in accordance with manufacturer's 

recommendations. AU equipment caUbration and/or standardization procedures wiU be recorded 

in the field logbook and equipment logs. CaUbration records wiU be maintained at the home 

office in Memphis, Tennessee. 

Records shaU include the source of the field standards with lot numbers and expiration dates, 

and a brief description of the procedures used. When necessary, procedures wiU be recorded 

step-by-step into the records. Field equipment caUbration is summarized in Table 7-1. 

•••.; T a b l e 6 - 1 

Field Equipment Calibration 

: Equipment/Measurement 

pH 

Temperature 

Conductivity/pHrTemperature Meter 

Caitbration Method 

2 standard solutions 

Compared to NBS certified thermometer 

2 or 3 standard solutions (function 
specific) 

Frequency 

daily 

quarterly 

weekly, 
daily if necessary 
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7.0 PREVENTIVE MAINTENANCE 

Sampling equipment which may require preventive maintenance wiU be checked for proper 

operation before and after use on a daUy basis. Any replacements of parts or repairs wiU be in 

accordance to the manufacturer's operations manual or the parts wiU be sent to the manufacturer 

for repairs. Records of caUbration and maintenance activities for each piece of equipment are 

contained in logbooks assigned to the equipment. The preventive maintenance program for aU 

laboratory equipment wiU be handled solely by the laboratory's personnel in accordance with 

the laboratory's QuaUty Assurance Plan. Equipment or instmments potentiaUy requiring 

preventive maintenance are Usted in Table 8-1. 

•••"'•"" TaWe 7-1 
Field Test ing Equipment 

^w:..."-'^'" 

Conductivi ty Meter 

pH Meter 

Photoionization Detectors 

•••ManiirfactiJiir^ir^^ 

Myron L 

Fisher 

Photovac 

HNu 

'':'''.-'T:^^ 

pDS 

Accumet 9 5 6 

TIP II 

PI 101 

::i;:;:5«rifli;ii::* 

0 4 6 0 2 2 2 E 

3 2 1 8 

2 5 8 0 1 4 7 

— 

Note: The actual make and model of each above instrument may be substituted by a similar model. 

Preventative maintenance procedures for sampling equipment which are routinely serviced are 

described below. 

Conductivity Meters 

Weekly: Meter probes are cleaned before and after each use with distiUed/deionized water. 

Weekly, the instmments are checked with a commercial conductivity standard for 

proper caUbration. The battery is checked for proper charge. 
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Quarterly: The instmment is inspected on a quarterly basis, whether used during the quarter 

or not. The inspection consists of a general examination of the electrical system 

(including batteries) and a caUbration check. Instmments not fiinctioning 

properly are shipped to the manufacturer for repair and caUbration. 

pH Meters 

Weekly: The probe shaU be checked for cracks in the electrode bulb and completely fiUed 

with electrolyte solution. At the beginning and end of any sampling day, the pH 

meter must be caUbrated using standard pH buffers of an acceptable range (4.0-

7.0 or 7.0-10.0). The battery is checked for proper charge. FoUowing each 

measurement, the probe is rinsed with deionized water. The probe cap is fiUed 

with electrolyte solution and placed on the probe tip. Excess electrolyte is rinsed 

off and the probe dried with a paper towel. The instmment is then placed in its 

carrying case. 

Quarterly: The instmment is inspected on a quarterly basis whether or not it has been used. 

The inspection consists of a general examination of the probe, wire, electrical 

system (battery check) and a caUbration check. Any malfunctioning equipment 

is retumed to the manufacturer for repair and recaUbration. 

Thermometers 

Weekly: Before each use, thermometers are visuaUy checked for cracks and mercury 

separation. After use, thermometers are rinsed with deionized or distUled water 

and placed in their protective case to prevent breakage. 
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Monthly: Thennometers are visuaUy inspected as described above, whether used or not. 

They are checked against an NBS-certified thermometer for accuracy. 

Photoionization Detectors 

Each use: The TIP n and HNu are zeroed and caUbrated using TCE span gas for the TIP 

n and isobutylene (benzene mimic) for the HNu, at a minimum of before and 

after each sampling day. Also, to be checked after each use wiU be the battery 

for a proper charge, cleanliness of the UV lamp window and the dust fUters. 

Quarterly: The instmment is inspected quarterly whether or not it has been used. The 

instmment bulb wiU be cleaned monthly or more frequently as needed. The 

inspection consists of a general examination ofthe probe, wires, electrical system 

(esp. battery check) and a caUbration check. Any malfunctioning equipment is 

retumed to the manufacturer for repair and recaUbration. 
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8.0 MONITORING AND REPORTING SCHEDULE 

FoUowing is a schedule of the monitoring and reporting of groundwater monitoring weUs and 

Water Plant 2 used to demonstrate compUance with the Perfonnance Standards. Groundwater 

samples wiU be coUected from existing weUs MW-3 and MW-58; new weUs MW-60 and MW-

62; the east and west ColUerviUe weUs; and from Water Plant 2 equipment (effluent from the 

air strippers). 

The groundwater monitoring weUs and Water Plant 2 wiU be monitored quarterly for one year, 

then annuaUy thereafter. As stated in Section 1.0, Water Plant 2 raw water wiU be expanded 

to quarterly monitoring once Carrier and EPA determine that weU-head concentrations have 

begun to sufficiently decline. FoUowing sampling of the monitoring weUs and Water Plant 2, 

a report wiU be developed documenting sampUng activities and results. 

.4-24 



Carrier Coll ieru ilie 
GUI/UJater Plant 2 Sampling Hs of Hugust 14, 1994 

Task Name 
Miii_z tza f.n Al caMDi ikin 
nl l l 3, jb i DU, 0 / onrlrLINu 

3rd Quarter 94 Sampling 

4t l i Quarter 94 Sampling 

Ist Quarter 95 Sampling 

2nd Quarter 95 Sampling 

3rd Quarter 95 Sampling 

1st Hnnual Sampling Euent 

2nd Hnnual Sampling Euent 

iiinTrn PI HMT 7 ^ M P I INI: 
iiinic.n n.nni c. onnrLirHj 

3rd Quarter 94 Sampling 

4th Quarter 94 Sampling 

1st Quarter 95 Sampling 

2nd Quarter 95 Sampling 

3rd Quarter 95 Sampling 

4tt i Quarter 95 Sampling 

nrpuRTiNn 

3rd Quarter 94 Report 

4th Quarter 94 Report 

1st Quarter 95 Report 

2nd Quarter 95 Report 

3rd Quarter 95 Report 

1st Hnnual Report 

2nd Hnnual Report 

Start 

Date 
1 - l i i l - Q ^ 
1 Jill y i 

l-Jul-94 
I-Qct-94 

1-Jan-95 

1-Hpr-95 

l-Jul-95 

IO-Jul-96 

lO-Jul-97 

l - . l i i l -Q4 

l-Jul-94 

1-0ct-94 

1-Jan-95 

l-Hpr-95 

l-Jul-95 

FOct-95 

^l-nrt-Q4 

3i-oct-g4 

31-Jan-g5 

1-May-95 

31-JUI-95 

31-0ct-95 

2D-Hug-96 

20-flug-97 

End 

Date 

^U JUI } f ( 

3D-Sep-94 

31-Dec-94 

31-Mar-95 

3D-Jun-g5 

3D-Sep-95 

20-JUI-96 

2D-JUI-97 

^1 npr-QR 

3D-Sep-94 

31-Dec-94 

31-Mar-95 

3D-Jun-95 

3D-Sep-95 

31-0ec-95 

5-^pn-Q7 

13-N0U-94 

13-Feb-95 

14-May-95 

13-Hug-95 

13-NOU-95 

2-Sep-96 

2-Sep-97 

1994 

1 

1995 

" " " ^ ^ ~ ~ i 

^ 

- : ^ - " ^ " 

^-p^ -: - - - ' 
• ^ ^ 

— 

h ^ 
h-H 

§ i 

: § 

§ 

1996 

8 

_ 

§ " " 

1997 

UllZ.iZl 

-— ~. . . ' ^^^ f l 
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Customer :Carrier Corp B ' l 

Components 

Mol 
Wt 

(wtm) 

Henry's 
Const 
(He) 

Mol 
Vol 
(vb) 

Vap 
Press 
(pv) 
mmHg 

#1 trichloroethylene 
#2 ERR 
#3 ERR 

131.5 
ERR 
ERR 

0.2564 
ERR 
ERR 

0.1071 
ERR 
ERR 

34 
ERR 
ERR 

Boil 
Soltlb Pt 
(cs) (Temp B) 
ug/l deg K 

(InfInt 
Cone 
(CI) 

(ug/l) 

Efflnt 
Cone 
(CE) 

(ug/l) 
Percent 
Removed 

Equil 
Cone 
(CS) 

(ug/l) 

#1 
#2 
#3 

1000000 
ERR 
ERR 

360 
ERR 
ERR 

1.00 
ERR 
ERR 

99.67 
ERR 
ERR 

16.66 
ERR 
ERR 

Oper 
Temp 

(temp) 
deg K 

283 

Oper 
Press 
(pres) 

atm 

Liquid 
Vise 
(vl) 

Kg/msec 

Gas 
Vise 
(vg) 

Kg/msec 

Liquid 
Dens 
(dl) 

Kg/m3 

Gas 
Dens 
(dg) 

Kg/m3 

0.0013 0.00002 1002.4 1.2468 

Packing Parameters 

Type 
Factor (ef) 
Surf Area (at) 
Diameter (Dp) 
Wetted Are(aw) 
Surf Tnsn (ste) 
Coefficient 

Jaeger Tripaeks 
12.000 

124.600 m2/m3 
0.089 m 

70.702 m2/m3 
0.033 N/m 

-["3.5" dia 

Liquid 
Flow 
(qw) 
m3/s 

Air 
Flow 
(qa) 
m3/s 

Liquid 
Load 
(ml) 

Kg/m2s 

Air 
Load 
(gm) 

Kg/m2s 

Press 
Diff 

(presd) 
N/m2/m 

Air-to-
Water 
Ratio 
(vq) 

0.031545 

II 

ir 
2.208 17.344 1.510 90 70 

I! 

4500 dr'wx 

O^JJ^J^ 



Customer :Carrier Corp 

B-Ji 

# 1 
#2 
#3 

====== 
#1 
#2 
#3 

Lic^id 
Diff 

(difl) 
m2/s 

6.23E-10 
ERR 
KKR 

Tower 
Height 

ft 

29.09 
ERR 
ERR 

Gas 
Diff 

(difg) 
m2/s 

7.7E-06 
ERR 
ERR 

Liquid 
Mass 
Trans 
(Kl) 
m/s 

2.2E-04 
ERR 
ERR 

Tower 
Dia 
ft 

5.00 

Gas 
Mass 
Trans 
(Kg) 
m/s 

4.9E-03 
ERR 
ERR 

fTotiai 
1 Mass 
Trans 
'<Kia) 
m/s 

1.3E-02 
ERR 
ERR 

.._ 
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Operation and Maintenance Manual 

Carrier Corporation 

City of Collierville, Tenn. 

1.0.0. Purpose and Objectives 

The purpose of this O&M manual is to provide City of 
Collierville, Tenn. operating personnel with detailed 
information for operation of municipal wellwater treatment 
equipment located on site at the Carrier Corp. site, 
Collierville, Tenn. 

The objectives of this manual are to provide sufficient 
information for operators to Start up and continue operation 
of Carbonair Services Model AS 400 Airstripper,including: 

1.1.0. Efficient operation of all treatment units such that 
effluent water is in compliance with all permit limitations; 

1.2.0. Maintenance schedules for all components within the 
Carbonair equipment. 

This manual is organized into system description and operating 
procedure within the treatment train. All system process, 
mechanical, electrical, piping, and instrumentation diagrams 
are provided as appendixes.. 

2.0.0. System Description 

2.1.0. Carbonair Equipment 

2.1.1. The Carbonair Model AS-400 airstripper is a 60" 
diameter air stripper consisting of a steel sump with an 
Ammerman Model BIB 164 blower, two 60" x 10 foot packing 
sections containing 3.5" Jaeger Tri-pack packing 
material, and a 60" demister section. Combined raw water 
is pumped from 2 well pumps into a ^10 steel pipe near 
the ecjuipment pad and enters into a combined influent 
header which splits the flow to the two airstrippers. 
This situation depends on both well pumps running or just 
one-pump running. If only one well pump runs, a motorized 
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valve mounted in line with the influent header will open 
and if the other well pump is not operating the motorized 
on that particular train will be closed to prevent any 
flow from going into that particular airstripper and vice 
versa. If both well pumps are operating both influent 
motorized valves will be open and the flow will split 
between the two towers. After raw water travels past the 
motorized valves it enters a FRP Piping header whieh 
carries the water to the top of the airstripper. Mounted 
in this riser pipe is a Signet Flow Meter which will 
measure the flow for that particular tower. The flow 
indicator is mounted in the control panel on concrete 
pad. When water is pumped to the top of the tower it 
enters a distributor. The water is then dispersed evenly 
throughout the entire surface area of the media. The 
water then cascades.down over the packing material as air 
is blown in through the bottom of the tower. When the air 
and water interface around the packing a stripping action 
takes place and the contaminants are removed from the 
water and enter the airstream. 

The airflow being fed into the stripper is measured by 
a magnahelic gauge located in the ducting between the 
blower and stripper. The airflow from the stripper exits 
into the ducting in the demister section on the top of 
the stripper. From there the off gas is then discharged 
into the atmosphere. 

Once _the water passes throughout the entire packing 
sections the water is gathered in the airstripper sumps. 
Since the discharge of the sumps are piped together into 
one common header and water levels in the sumps are equal 
at all times even if only one well pump is operational. 

Level controls are mounted on the side of the airstripper 
sump of one of the units. These level controls will turn 
on and off the effluent discharge pumps depending if one 
or both units are operational. Once the discharge pumps 
are on, there is a flow eontrol valve mounted in line 
with the discharge piping along with using a pressure 
transducer mounted near the sump of one of the units and 
utilizing plastic tubing from a coupling on near the 
bottom of the sump to the transducer, whieh will then 
measure the level of water in the sump in Inches of 
Water. The transducer then sends that information to the 
Honeywell Controller in the Control Panel, which in turn 
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sends a 4-20 ma signal to the motorized valve telling 
the valve how far it should be open to maintain a certain 
level of water in the sumps. The level in the sumps will 
be maintained by the controller, opening and closing the 
modulating valve according to the incoming flow rates. 
The treated water, once it passes through the modulating 
valve, is pumped into the underground pipeline up into 
the aeration tower for chlorine and other treatment. 

3.0.0. Mechanical Ecjuipment List 

3.1.0. AS 400 Airstripper 

3.1.1. Steel skid with steel sump. 
3.1.2. Blower Model # BIB 164, Type II, Arrangement 9. 
3.1.3. Blower motor, 5 hp, 460 volts, 3 phase, HZ 60, 

double belt drive with adjustable motor shieve. 
3.1.4. Belt size - 4L 500 
3.1.5. Shaft size - 1 7/16" 
3.1.6. FRP packing sections: 60" x 124" high with 2-

Manways eaeh. 
3.1.7. FRP demister section: 60" diameter with 16" 

access manway. Demister section includes a 
flanged stack if needed at a future date for off 
gas treatment. 

3.2.0. Discharge Pumps 
3.2.1. Model # 3656M close coupled, #12AI21635A 
3.2.2. Suction Diam. 4" 
3.2.3. Discharge Diam. 3" 
3.2.4. Capacity: 500 gpm 
3.2.5. Total head: 76• 
3.2.6. Efficiency: 75% 
3.2.7. Minimum total head at shutoff: (Feet) 105 
3.2.8. Impeller Diameter in inches: 9 
3.2.9. RPM: 1750 
3.2.10. HP: 15 
3.2.11. Cat. #: JMM 2333T 
3.2.12. Spec. #: 09P27236 
3.2.13. Frame 254 JM 
3.2.14. Serial # 389C 
3.2.15. TEFC 
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3.2.16. Volts 230/460 
3.2.17. Amps 38/19 
3.2.18. Hertz 60 
3.2.19. Phase 3 
3.2.20. Class F 
3.2.21. Wear ring- Cast Iron 
3.2.22. Impeller- Cast Iron 

3.3.0. Blower Specification 

3.3.1. Model # BIB 164 
3.3.2. Type II 
3.3.3. Arrangement 9 
3.3.4. H.P. 5 
3.3.5. Volts 460 
3.3.6. Phase 3 
3.3.7. Hertz 60 
3.3.8. Double belt drive with adjustable motor shieve 
3.3.9. Belt size- 4L 500 
3.3.10. Shaft size- 1 7/16" 

3.4.0. Flow Indicators 

3.4.1. Quantity 2 
3.4.2. Model #MK 575 Signet Aeeum-u-flow 
3.4.3. Included are accurate fluid flow rate and 

totalized flow volume readings. 

3.5.0. Flow Sensors 

3.5.1. Type- MK 515 Signet Rotor-X-Flow Sensor 
3.5.2. Model # MK 515 Pl 
3.5.3. Housing material- Polypro 
3.5.4. Shaft material- Titanium 
3.5.5. Pipe Size- 8" 
3.5.6. Sensor O.D.- 1.05" 
3.5.7. Sensor Length - 5.00" 

3.6.0. Sensor Installation Fittings 

3 . 6 . 1 . Mode l # FPS080 
3 . 6 . 2 . T y p e F R P - S a d d l e 

CARBONAIR 



3.7.0. Pressure Differential Gauges 

3.7.1. Series 2000 
3.7.2. Model # 2015 
3.7.3. Range 0-15" 

3.8.0. Pressure Differential Switches 

3.8.1. Model # 1823-0 
3.8.2. Operating Range in inches of w.c.- 0.15 to 0.5 
3.8.3. Approximate Dead Band at minimum set point: 0.06 
3.8.4. Approximate Dead Band at maximum set point: 0.06 

3.9.0. PLC 

3.9.1. Type: Texas Instruments 
3.9.2. Inputs: 16 max 
3.9.3. Outputs: 16 max 
3.9.4. Note: See specs for more info on PLC 

3.10.0. Digital Controller 

3.10.1. Type: Honeywell Inc. 

3.10.2. Model # UDC 3 000 

3.11.0. Pressure Transducer 

3.11.1. Model # 1151DP4E12 
3.11.2. Transmitter 

3.11.3. Power Supply 

3.12.0. Flow Control Valves 

3.12.1. Type: Centerline Valves 
3.12.2. Series: 6" -A 
3.12.3. Body: Ductile Iron 
3.12.4. Disc: Ductile Iron 
3.12.5. Shaft: Carbon Steel 
3.12.6. Bushings: Reinforced teflon 
3.12.7. Seat: Buna N 
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3.13.0. Electric Actuator 

Size: 6" 
Type: Automax Inc. 
Model: ESP 1000-6 
Electric Drive Unit and Esp Positioner for 4-
20 mA input 

3.14.0. Electric Actuator 

3.14.1. Size: 8" 
3.14.2. Type: Automax Inc. 
3.14.3. Model: E-1000 
3.14.4. Electric Drive unit for on/off service. 

3.15.0. Guy Wire 

3.15.1. 3/8", 50001b. strength 
3.15.2. 4 guys per tower 
3.15.3. 3/4" turnbuckles attached to anchor blocks for 

tightening purposes. 
3.15.4. 5000 lb. rated deadend grips used to attach 

cable to tower guy locations and turnbuckles. 

3.16.0. Concrete Anchor Blocks 

3.16.1. 3' diameter x 3'6" deep 
3.16.2. 3'4" rebar used including a 3/4" eye for 

connecting the turnbuckle to the anchor blocks. 

3.17.0. Packing Material 

3.17.1. Jaeger Tri-Packs 
3.17.2. 3 1/2" Diameter hollow, spherical-shaped. 
3.17.3. See attached specs and curves for more 

information. 

3.18.0. Upper Distributor 

3.18.1. Sch. 80 PVC 
3.18.2. Main header: 8" 
3.18.3. Slotted laterals:. 2 1/2" dia. 
3.18.4. Laterals have one slot every 13/16 
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3.18.5. Width of slot openings is 1/8" 
3.18.6. The length of slot is 120 degrees of the pipe 

circumference. 
3.18.7. Maximum flow rate is 550 GPM 

4.0.0. Process Description 

4.1.0. Packed tower airstripping 

4.1.1. Contaminated well water is pumped from the two 
well pumps to the top of the airstripping tower. This 
water is, in turn, disbursed over the entire bed area 
of the airstripping tower through a slotted hub lateral 
inlet distributor assembly. By gravity, the water 
cascades down into tiny droplets for contact with a 
counter current airflow in the tower. Depending on the 
volatility of the contaminant in the water stream, the 
volatile contaminating components go through a mass 
transfer from a liquid state to a gaseous state. The 
gaseous contaminant is now discharged out of the tower 
through the demister section of the tower and then enters 
the atmosphere. The treated water is now collected at 
the bottom of the tower and is pumped out of the 
Carbonair system and into the elevated storage tower. 

4.2.0. Liquid and Air Flow Rates 

4.2.1. Design liquid flow rate of each tower is 500 GPM. 
For optimum performance of the airstrippers this flow 
rate must not exceed 500 GPM. If exceeded, the air-
water ratio will drop below the recommended rate. 
Design air flow rate of each tower will be 3400 CFM. 

With the licjuid flow rate of 500 GPM and airflow rate of 
3400 CFM, the air-water ratio will be 50-1. 

The magnehelic gauge provided in the control panel should 
be monitored on a weekly basis to assure operator that 
there is no fouling of the packing during operation. 
When the magnehelic gauge starts to rise, this means the 
packing is beginning to foul. Consult Carbonair when 
operator begins to notice this taking place. 
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5.0.0. Electrical Description 

5.1.0. Existing and Carbonair Electrical Interconnections 

5.1.1. The complete Carbonair electrical system was 
designed with the intention of interconnecting the 
existing electrical controls on site and identifying the 
signal to the wells for the call of water. After 
identifying those wires in the existing panel, those 
signal wires were then cut and connected to new wires 
which were then brought to the Carbonair panel through 
conduit. These wires were then terminated on a terminal 
strip in the panel. The wiring from the terminal strip 
to the PLC in the panel was done at the factory. From 
the signal wires brought in from the existing system, the 
PLC was then programmed to start and stop, one stripper, 
both strippers according to those signals. Once the 
specific piece of ecjuipment starts up, the PLC sends a 
signal back, utilizing another wire, through the conduit 
to the existing panel and is joined, with the other end 
of the signal wire that was cut earlier. This will then 
send the signal for the well pump to start and stop 
according to what the Carbonair PLC tells it to do. 

5.2.0. Basic Control Logic 

5.2.1. The system was designed to allow the Carbonair 
panel to have complete control of the entire system in 
the automatic mode. The HOA switches for the well pumps 
in the existing panel room must be in the auto position 
to allow them to run when using the Carbonair system. 
The Carbonair system is equipped with HOA switches and 
wells may be run in the hand position if needed. Once 
a signal or signals from the level controls in the 
Ground Storage Tank calling for water is received by the 
PLC, depending on the signal, one or both of the 
airstripper blowers will turn on and also one or both 
of the influent motorized valves will open. There will 
then be a time delay of 15 seconds before the well pump 
will start. When the water level in storage tank gets 
to a certain predetermined height a signal will be sent 
to the PLC and it will shut down the proper well pump and 
after a time delay will close the correct influent 
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motorized valve to assure that no water is allowed into 
the tower that was just shut off in the event that the 
other well pump is still running. 

5.3.0. Level Controls 

5.3.1. Level switches are mounted on the side of one of 
the airstrippers in a sight gla^s in a vertical position. 
There are three switches in the sight glass. The switch 
on the bottom of the assembly will stop the discharge 
pump or pumps and the second from the bottom will start 
the discharge pump or pumps. To explain further, if the 
system is not operating and there is a call for water 
from one of the wells, that particular stripper will 
start up and water will begin to be treated. Once the 
water level in the sump begins to rise, the water will 
lift the first switch in the sight glass and nothing will 
happen, then when the water level reaches the second 
switch and lifts it then the discharge pump for that 
stripper will turn on and begin pumping water out of the 
sump. If a call for water is received for the other well 
pump to start while the first system is running, stripper 
# 2 will start up and begin treating water. The 
discharge pump on this stripper will automatically start 
after a short delay. 
The third level switch in the assembly is the high level 
switch. If one or both of the discharge pumps fail to 
operate the water level will reach this switch and once 
it lifts the switch the well pumps will be shut down 
along with the blowers for each stripper. The discharge 
pumps will still operate and when water is pumped down 
to the bottom level switch they will shut off also. 
Along with shutdown of the well pumps and blowers a relay 
will latch making sure that the system will not start 
back up again without troubleshooting the system to find 
out what caused the high level situation in the first 
place. Once the problem has been located and fixed the 
operator will then have to push a reset button on the 
panel allow system to restart. Once the relay is 
latched, it is impossible to run the system in the auto 
position. If needed, the blower and well pumps may be 
operated in the manual position. 
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5.4.0. Pressure Differential Switches 

5.4.1. A pressure differential switch is included for 
each airstripper. In case of blower failure, a set of 
contacts in the unit will open and send a signal to the 
PLC that no blower pressure is indicated and again the 
well pumps and the blowers for each system will shut down 
automatically. When problem is fixed and ready to 
restart system, once again the alarm reset button will 
have to be pushed. 

5.5.0. Motorized Valves (On-off) 

5.5.1. The two 8" motorized valves open and close 
according to the specific call for water for each well. 
If a call for system #1 to start up, the blower for that 
particular airstripper will start up along with the 8" 
valve opening. When a call for system #2 to start , 
again the blower and the 8" valve will open before the 
well pump starts up. When the storage tank fills up and 
the call for water ends, the well pump or pumps will turn 
off and the motorized valves will close also. If one 
well pump and airstripper turns off and the other 
continues to operate the motorized valve on that 
particular train will close and not allow any water to 
enter that airstripper. 
These valves operate on a 110 volt source coming from the 
Carbonair PLC. 

5.6.0. Motorized Actuating Valve 

5.6.1. A 6" motorized actuating valve is located on the 
discharge header. Along with the actuating valve, a 
pressure transducer is used to indicate the level of 
water in (inches of water), which sends a signal of that 
level to the Honeywell controller which in turn sends a 
4-20 ma signal to the actuating valve which opens and 
closes the valve according to the level of water in the 
sump that is be maintained. 

This valve also is operated on a 110 volt source coming 
form the Carbonair panel. 
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6.0.0. Preventative Maintenance 

6.1.0. Blower 

6.1.1. Grease bearings after approximately 4-6 months 
of operation. One or two pumps of grease is all that is 
recjuired for these bearings. 
6.1.2. Check belts for wear and tightness after 1-2 
months of operation and every month after initial check. 
6.1.3. Consult Ammerman blower manual for further 
information on greasing and other maintenance schedules. 

6.2.0. Discharge Pumps 

6.2.1. Grease once a year. One or two pumps is all that 
is necessary. 

6.3.0. Level Controls and Sight Glass 

6.3.1. Periodic cleaning of sight glass may be necessary 
depending on algae growth. To clean sight glass do the 
following steps: 

1. Turn power off to system including 110 volt 
power. 

2. Remove cover from sight glass junction box. 
3. Label wires in junction box before 

disconnecting. 
4. Disconnect wires in junction box and remove 

sealtite connector and loose wires from junction 
box. 

5. Unscrew 2" brass fitting from assembly and 
remove level control setup from sight glass. 

6. Using a small brush with a long handle insert 
into sight glass a move in an up and down motion 
to clean inside of glass. Clean level switch 
assembly using water and a small soft bristle 
brush. 

7. To reinstall, start at Item #5 and proceed 
backwards to #1. 
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6.4.0. Motorized Valves 

6.4.1. No maintenance will be necessary. If operator 
notices any problems he should notify Carbonair as soon 
as possible. 

6.5.0. Signet Flow Meters 

6.5.1. If operator notices a drop in flow, it may be 
necessary to shut system down and remove the flow sensor 
from the installation fitting and clean the rotor. Once 
removed, simply clean with fresh water and a small brush 
or rag to remove any excess grit or grime that may have 
accumulated on rotor. Reinstall after cleaning, making 
sure the flow arrow is pointing in the correct position 
and the tightening nut is tightened properly. 
6.5.2. If a sensor, rotor, or O-ring need to be 
replaced, this can be done in only a matter of seconds. 
However, Carbonair must be notified immediately as to 
what is needed how soon it is needed. This will enable 
us to ship out the parts immediately. 

7.0.0. Cleaning of Tower 

7.1.0. Acid Wash of Packing Material 

7.1.1. A 1 1/2" flange is located on the bottom of each 
airstripper sump for future use. At that time, this 
flange may be used to connect a suction line of a 
recirculating acid wash pump. A blind flange will have 
to be removed before hooking up the suction hose. 
7.1.2. A 1 1/2" FRP coupling is included in the influent 
header to each tower. A stainless steel flange is 
provided for hookup for acid wash piping. A steel blind 
flange will be included which will be removed for hookup 
with acid wash piping. When acid washing tower, the 
blind flange shall be removed and install a hose from the 
discharge side of the acid wash pump to the 1 1/2" FRP 
coupling. 
7.1.3. A 10% solution of Hydrochloric acid is 
recommended for cleaning the airstripper packing. 
Consult Carbonair services prior to acid washing the 
tower. Carbonair will need more information and data to 
calculate the correct amount of acid to be used. 
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7.1.4. Before recirculating the acid, operator must 
close the manually operated butterfly valve located at 
the base of the FRP influent piping. Doing this will 
assure t:hat no acid is allowed into the Ductile Iron 
piping which in contact with acid will deteriorate very 
quickly. 
7.1.5. A blower inlet plate is provided for installing 
between blower ducting and sump blower flange. Operator 
will remove blower ducting and attach plate prior to acid 
washing. This is needed to eliminate any possible damage 
the vapors or solutions could do to the blower if plate 
is not used. 

8.0.0. Disassembly of Tower 

8.1.0. If airstripping towers are ever needed to be 
disassembled, the following items must be obtained: 

8.1.1. A 50 Ton crane with approx. 110* of boom. 
8.1.2. Two (2) nylon belts to wrap around tower and 
choke the belts at 180 degrees from on another below the 
upper flange of the packing section to be removed. 
8.1.3. A 32" extension ladder for hooking up the belts 
to the crane. 
8.1.4. A 9/16" combination wrench and socket w/ratchet. 

8.2.0. To take down towers, follow these steps: 

8.2.1. Remove signet flow meter from installation 
fitting. Wrap with some kind of protection 

device. 
8.2.2. Remove bolts from influent header flanges and set 

on ground. 
8.2.3. Wrap nylon belts around tower and hook to crane 

per instruction # 8.1.2. 
8.2.4. Tighten nylon belts gently so there is a bit of 

a strain on crane. 
8.2.5. Loosen guy wires and remove from anchor blocks. 
8.2.6. Remove 3/8" nuts from bolts on flange connecting 

sump to first packing section. Make sure that 
the crane has a bit of tension on the nylon 
belts. When all nuts are removed, try to remove 
bolts from flange before the tower is lifted off 
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the sump section. This will assure of no damage 
to the FRP packing section flange. Once bolts 
are removed, lift off with crane and set on a 
flat surface. 

8.2.7. When set on flat surface begin to remove nuts and 
bolts from flange connecting the tow packing 
sections together. When unbolted, lift off 
section using crane and set the top packing 
section and demister section on another flat 
surface. 

8.2.8. Next, you may begin to unbolt the demister 
section from the upper packing section. When 
unbolted, lift demister section off. 

8.2.9. When resting demister section on ground, it 
should be set on some 6-8" blocks to assure that 
the upper distributor will not be damaged. 

8.2.10. Collect all flange gaskets and clean them before 
reassembly begins. 

9.0.0. Reassembly of Tower 

9.1.0. Before reassembly begins, make sure that the packing 
media is filled to their proper heights. 

9.2.0. Make sure that the flanges are clean and the gasket 
material has no foreign material on it. 

9.3.0. Again make sure that the flange gaskets are clean. 

9.4.0. When ready to reassemble tower, we recommend using a 
small bead of silicone caulk on the top and bottom of each 
flange gasket to prevent any leaking of water during operation 
of the tower. 

9.4.1. Install demister section to the upper packing 
section making sure that sections match at the same 
location as when tore down. This will assure you of 
having all flanges and support brackets line up with each 
other when the reassembly is complete. When all bolts 
are in place, tighten all bolts slightly, all the way 
around first, and then snug them up a bit at a time. 
This will assure proper tension of the flanges all around 
the entire flange and prevent leaking during operation. 
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9.4.2. When bolts are snug, go around one last time and 
tighten securely. 
9.4.3. Set demister and upper packing section onto lower 
packing section making sure that the manways are lined 
up correctly. Tighten bolts as previously stated. 
9.4.4. When tightened, set both packing sections and 
demister on top of sump section and position correctly. 
When tight, reattach guy wires 3nd make sure that tower 
is perfectly plumb. This is very important, because if 
not plumb, water will tend to move to one side of tower 
and our efficiency of removal will drop off considerably. 
9.4.5. When all bolts are tightened and guy wires 
attached remove crane and nylon belts from tower. 
9.4.6. Reattach Influent piping and tighten properly. 

10.0.0. Removal of Packing Media 

10.1.0. If needed, the Jaeger packing material can be removed 
in two different ways. They are as follows: 

10.1.1. Unbolting and removing the lower manways of each 
packing sections. Catching the packing material 
as it comes out of the manway is very important. 
This can be done using heavy duty garbage bags 
or even small drums of some sort. When the 
media is fouled real bad, it is almost 
impossible to remove inedia in this manner. 

10.1.2. Disassembly of tower and turning the sections 
upside down and dumping the media into a 
dumpster. This method has been used quite often 
but does get fairly expensive if a crane has to 
be rented. 

10.2.0. Consult Carbonair to which procedure would work out 
the best for your particular need. 
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11.0.0. Appendices 

Appendix A-1— Site Plot Drawing # CC 437 

Appendix A-2— System Elevation and Plot Drawing # CC 429 

Appendix A-3— Pipe Layout Drawing # CC 473 

Appendix A-4— Pump Control Drawing # CC 518 

Appendix A-5— Process and Instrumentation Drawing # CC 

460 

Appendix A-6— Cut sheets for Model 3656-M Pump 

Appendix A-7— Blower Cut sheets 

Appendix A-8— Signet Flow meter cut sheets 

Appendix A-9— Pressure Differential Gauge cut sheets 

Appendix A-10— Pressure Differential Switch cut sheets 

Appendix A-11— PLC cut sheets 

Appendix A-12— Honeywell Digital Controller cut sheets 

Appendix A-13— Pressure Transducer cut sheets 

Appendix A-14— Flow Control Valve cut sheets 

Appendix A-15— Automax Electric Actuator cut sheets 

Appendix A-16— Guy wire,Specs 

Appendix A-17— Packing Specifications and Curves 

Appendix A-18— Upper distributor cut sheets 

Appendix A-19— Liquid Level Controls cut sheets 
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Appendix A-20— Model AS 400 Sump Section Drawing # 
CC- 416 Revision B 

Appendix A-21— Model AS 400 Packing Section Drawing # 
CC- 418 Revision B 

Appendix A-22— Model AS 400 Demister Section Drawing # 
CC- 417 Revision B 
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A COULOS PUMPS COUPANY 

Engineering Data SECTION 1 
Model 3656 M-Group 

Model 3656 M-Group Close-Coupled Unit 
Typical Engineering Specifications 

I. SCOPE 
The contractor shall provide. 3 . (quantity) horizontal dose-coupled, end suction centrifugal pump 
unit/s. Model 3656 M-Group as manufactured by G & L, A Goulds Pumps Company or equal. 

All pump units shall be of one manufacturer and provided complete induding electric motor drive. 

II. CONOmONS OF SERVICE 

A. Equipment item No. 

B. Flange Inside Diameter: Suction (in's) FF 

Discharge (In's) FF 

C. Primary Service Condition 

Capacity (GPM) 

Total Head (Feet) 

Effidency (%) 

D. Min. Totai Head at Shutoff (Feet) 

E. Impeller Diameter (In's.) 

F. Operating Speed (RPM) 

G. Maximum Motor HP 

3 

SCO 

/ O S ' 
9 

\7kKli3.l(^'^^A 

PUMP CONSTRUCTION 
Each pump shall be designed for dockv îse rotation viewed from driven end and indude the following design features: 

A. Casing 
The pump casing shall be spiral volute type, back pull-out design with ASA 150 ib. flat faced flanged 
suction and discharge connections above T^h!' size and shall be constructed of Cast Iron, ASTM A48 
Cl_20 material. 

The pump discharge nozzle shall be tangentially oriented. 

A pump casing drain shall be provided with a (steel or brass) pipe plug. 

B. Wear Ring 
Replaceable casing and seal housing wear rings of. .. (Cast Iron ASTM A48 CL20 or 
Bronze ASTM B548) shall be provided and held securely by means of interference fits. 

C. Impeller 
The pump impeller shall be of enclosed design, constructed of (2-- / - (Cast Iron ASTM A48 
CL20 or Bronze ASTM B584) material and key driven. A stainless steel cap screw and washer shall 
provide positive attachment of the impeller to the motor shaft. 

D. Seal Housing/Adapter 
The seal housing and motor adapter shall be of 1-piece design, constructed of Cast Iron, ASTM A48 
CL20. Registered mating fits to the pump casing and C-Range motor shall maintain positive unit 
alignment and support. Sealing of casing pressure shall be maintained by an 0-Ring of Buna-N material. 

Motor and casing connections shall be held securely tjy means of grade 5, high strength hex head 
capscrews. A bottom drainage port shall be provided to allow condensation or seal leakage port shall 
be provided to allow condensation or seal leakage to drain and not be retained within the adapter. 



E. Mechanical Seal 
The pump shaft seal shall be a John Crane Type 21 mechanical seal or equal constructed of the 
following materials: 

Seal 
Type 

Standard 

Option 

Stationary 
Face 

Ceramic 

Rotating 
Face 

Carbon 

Bastomers 

Buna-N 

Metal 
Components 

18-8 S/S 

F. Shaft Sleeve 
The pump shaft sleeve shall be constructed of AISI TYPE 303 stainless steel and shall be of the hook 
type design, locked in place by the impeller without necessity of other mechanical locking devices. 

IV. ELECTRIC MOTOR 
The drive motor shall be non-overloading of NEMA standard design with JM shaft extension C-Face 
mounting suitable for close-coupled pump mounting. Motor rating shall be: 

3 phase, (^<0 Hz. f^^(9 vnlts 

Jbtally endosed, fan cooledpr open drip-proof 

High Effidency with 1.15 service factor 

IV. TESTING 
A. Each pump casing shall be hydrostatically tested by the manufacturer in accordance with Hydraulic 

institute Standards at 250 PSIG. 

B. Production performance testing will be conducted by the manufacturer on each pump unit using the 
actual motor. Head at shut off and a minimum of 2 operating points will be measured at operating speed to 
verify performance. 

IGiiL 
A GOULDS P iwra COUPAMY PfllNTTO IN U.S 



IGIJL 
A OOULOS PUMPS COMPANY 

Close Coupled and 
Frame Mounted Units 

Performance Cun/e — SECTION 1 

Model 3656/3756 M-Group 

METERS FEET 

] GOULDS PUMPS INC 
WATER SYSTEMS CMVSION 
S«iKaFata,M.Y. 13141 

iVIodel/Size 3 x 4 -10 
IMP. DWG No. 118-81/59227 

RPM 1750 
Curve No. CN0096R0O 

stock pump Impeller utilizes a portion of 

20 40 60 80 100 120 

CAPACPTY 
140 160 

USGPM 

m'/hr 

Page 6 of £ 

METERS FEET 

' ^ ^ ^ l i ^ l ^ " ^ ^ • Model/Size 3 x 4 -10 RPM 1750 
s«-c..«.H.Y.,3,a : IMP DVVG No. 118-81/59227 Curve No. CN0100ROO 

80 100 120 
CAPAOTY 

m'/hr 

Customer _ 
Pump Item 

Condition of Service Imp. Dia 
^ _ GPM TDH ER=% 

Certfied for: 
By Date 

Approval D 
Record D 

©1988 GiL EffactivJulv. 19B' 



G&L 

Close-
Coupled 
Centrifugal 
Pumps 

3656 
M-Group 

FEATURES 

CLOSE COUPLED DESIGN 
Compact design saves space and 
simplifies maintenance. 

BACK PULL-OUT 
Reduces maintenance down-time. 

MECHANICAL SEAL 
Standard John Crane Type 21 
interchangeable on Model SST-C 
and Frame mounted Models. 

MATERIALS OF CONSTRUCTION 
Available in All Iron or Bronze ' 
Rtted for maximum application 
flexibility. 

REPLACEABLE WEARING 
COMPONENTS 
• AISI TYPE 303 Stainless Steel 

shaft sleeve. 
• Iron or Bronze casing and Hub 

wear ring. 
DESIGNED FOR MAXIMUM 

EFFICIENCY 
Enclosed impeller design, dynamic 
balancing and renewable wear 
rings reduce losses affecting 
performance and pump life. 

MOTOR ADAPTER 
Rigid cast iron motor adapter pro­
vides support and registered fits 
maintain positive unit alignment. 

. SUCTION & DISCHARGE 
PIPE CONNECTIONS 
Standard 125 Ib. ANSI, flat 
faced flanges. . 

C MOTORS - . 
Standard NEMA Frame, JM shaft 

^ extension, C-Face mounting. 
3-Phase, 3500 or 1750 RPM. 
Open Drip-proof and Totally 
Enclosed Fan Cooled. Inter­
changeable on Model SST-C. 

SPECIFICATIONS 

CAPACrriESTO... 
1600 GPM (363 m /̂hr) at 3500 RPM 
1400 GPM (318 m /̂hr) at 1750 RPM 

HEADS TO... 
400 ft. TDH (121 m) at 3500 RPM 
185 ft. TDH (56m) at 1750 RPM 

WORKING PRESSURE... 
175 PSIG (12 bars) 

MAXIMUM SUCTION 
PRESSURE TO... 
100 PSIG (7 bars) 

MAXIMUM TEMPERATURES TO... 
212''F (lOO^C) with standard seal 

OR 
250<'F (121 °C) with optional 
high temperature seal for 
water applications. 

DIRECTION OF ROTATION... 
Clockwise when viewed from 
motor end. 

MOTORS... 
NEMA Standard Frame JM shaft 
extension, C-Face mounting. 
Open Drip-proof or Totally 
Enclosed Fan Cooled, High 
Effidency 3-Phase, 60 Hz., 
with 1.15 Service Factor. 

208-230/460 volt through 
215JM Frames 

230/460 volt 250JM and 
Larger Frames 

3500 RPM... 15 to 75 HP 
1750RPM...7'/i2to50HP 

Optional Explosion Proof or 
Premium High Efficiency motors 
available in 3-Phase only. 

MECHANICAL SEALS... 
Standard ceramic/carbon faces, 

• 316 S/S metal components and 
Buna-N elastomers. Optional High 
Temperature and severe duty seal 
materials available. 

APPLICATIONS 

Specifically designed for: 
• Water circulation 
• Booster service 
• Liquid transfer 
• Spraying systems 
• Irrigation 
• General purpose pumping 

NPT Threaded Pipe 
Connections 

1V!:x2-10and2V^x3-8 
Models Only. 

©1988 G4L Effective June. 1988 



A GOULDS PU»WSCOMPA«Y 

100 513 

AIS11045 Steel 
Motor shaft extension 
(Typical) 

NOTE: 3^° 371 
Seal Housing Wear Ring (item #203) not shovm aoove. See repair parts page for 
detail. (Required tor ail Models excepts x 4-10) 

MATERIALS OF CONSTRUCTION 

Item No. Part Name 
Material 

100 
101 
103 
108 
128 
178 
198 
199 

370 

371 

383 

408 
513 

All Iron Bronze Fitted 

Casing 1001 

Impeller 

Casing Wear fling 
1001 1102 

1102 
Adapter/Seal Housing 1001 

Siiatt Sleeve 
Impeller Key 

Impeller Bolt 
AISI TYPE 300 

Series Stainless Steel 

Impeller Waslier 

Hex Head Cap Screw 
Adapter to Case 

Hex Head Cap Screw 
Adapter to Motor 

SAE 1200 Series Steel 
Grades 

Mechanical Goulds 
Seal • Part No. Senrice Rotary Stationary Elastomers (Metal 

Paits 

STD. 10K16 General 

OPT 
Ceramic Buna 

10K20 Hi-Temp Carbon Ni-Resist EPR 

OPT 10K26 
Chem. 
Duty Ceramic Viton 

Type 
316 
S.S. 

Pipe Plug'/<• or % • Steel Brass 

0-Ring Buna-N 

Materials 
oi 

Construction 

Material Code Engineering Standard 

1001 Cast Iron ASTM A48CL20 

1102 Bronze ASTM B584 

All pumps sh ipped in ver t i ca l d i scharge 

9 0 " increments . T igh ten cas ing bo l t s to 
p o s i t i o n . M a y b e r o ta ted in 
9 0 f t . - lbs . t o r q u e . 

PUMP DIMENSIONS AND WEIGHTS 

Pump 
125# ANSI Fig. vv 

Suet. DIsch. (rei.) 

v h x ^ • ^ o Vk 5'fe VU 
2' /zx3-8 

2'/2 X 3-10 

2'fex3-13 

1'3/i, 

Vk Vk 7?li 5'/j 

Vk 3'fe 

3x4-7 

3x4-10 

3x4-13 

51A 21* 
Vk 5'k 33/4 

Vk 
4x5-8 5<k 
4x5-13 5V4 Vk 

Vk 

Wt. 
(lbs.) 

90 
75 
82 

136 

90 
96 

152 

96 
168 

Note: 1 ''/z X 2-10 and Zf/z x 3-S NPT Thraaded Conneaiona 

AB 
[ A P P R O X , 

- K - J DISCHARGE 

CMAX.« 

APPROX. 
MAX. 

4 H - H O L E S " 

MOTOR FRAMES/HORSEPOWER MOTOR DIMENSIONS AND WEIGHTS (may vary wilf.manufacturer)-

Frame 
SizeJM 

365 TCZ 

OOP TEFC 

75 

RPM 

213 TCZ 

215 TCZ 

254 
255 
284 
286 
324 
326 

215 TCZ 

254 
256 
284 
286 
324 
326 

364 TCZ 

Vk 
10 
15 
20 
25 
30 
40 
50 
15 
20 
25 
30 
40 
50 
60 
75 

Vk 
10 
15 
20 
25 
30 
40 
SO 
— 
15 
20 
2S 
30 
40 
SO 
60 

1750 

3500 

Note: 213/215 frames have 2S0JM shaft extension. 
364/365 frames nave 324JM shaft extension. 

Frame 
SIzeJM 

213 TCZ 

215 TCZ 

254 

256 

284 

286 

324 

326 

364 TCZ 

365 TCZ 

• 
A 

lO'A 

12% 

13% 

^5'h 

17% 

AB 

9Vi8 

10"ft« 

12% 

15<M 

17^/ia 

• • 

8 

7 

Sift 

101* 

121/4 

121/4 

13% 

13i/< 

14 

Wk 
1S'& 

BG 

7V4 

8 

9'A 

10 

9V4 

IQift 

10% 

I V k 

12V4 

13V4 

• 
(max.) 

C 

8 

ffV4 

10 

Wk 
11%« 
11i%« 
12% 
131A 

15 

151/1 

D 

5V4 

6<U 

7 

8 

9 

E 

4V4 

5 . 

S'A 

6% 

7 

F 

2% 

Vk 

41* 

5 

43/4 

5 ' * 

5' / . 

6 

5% 

8% 

• 
G 

% 

% 

% 

T % » 

1 

H 

' % i 

"te 

'%» 

"te 

«te 

• 

(max.) 
0 

111/4 

13»fa-

IS 

17 

131/A 

Weight 
of Motor 

Obs.) 
OOP TEFC 

110 122 

120 124 

169 265 

217 315 

314 408 

375 422 

446 562 

542 588 

690 775 

1005 805 

(AU dimensions in incftes and iwhjfiuUi toa. Do not us« tof conatnjctWOT purpoa^ 

SPECIfHCATIONS ABE SUBJECT TO CHANGE WrTHOUT NOTICE. PRINTH) IN U.S>. 



Blower Specification 

Model BIB-164 Type II, Arrangement 9 
5 HP, 4 60 volt, 3 phase, 60 Hz motor with 
double belt drive and adjustable motor 
shieve. 

CARBONAIR 



BIB CfEMIKirUGAI, FAN 

GENERAL DIMENSION: ARRANGEMENT 1 &9 

FAf4 UI9CIIAII0ES: VIEWED F=HOM DRIVE BIDE 

M.. 

/I J I " lW\ ' \ \^\ 

I - " -1 

NOTH8; 

1. FAN SUPPOniS FOR SIZES 122 TO 270 
SHALL BG FORMeO PLATES AT 00* 
UREAKS. SIZES 300 TO 800 SHALL DE 
STEEL ANGLE. 

2. FOR ARRANQEMENTO. MOTOR MAY DE 
LOCATED TO Tl IE LER OR RIQKT SIDE 
OF DEARirW PEDESTAL. 

A b 

SEE IKIU I . , 

COUNILIICIOCKWISE AUOVE. CI.OCKWISE OI'POSITE 
AtJGUl Al l niSCI IAI IGf: BARE SGf UP ON 45* 

TOP n o n i z o i a A L D I S C I I A R Q E . c o u i n E n c L o c K w i o E 

._'L_f 

: T V : 

% 

B»IE>Jt>CP B M e r»R 

DASE PLAN 

t u 
m 

JB 
JW 
JM 
JH 
JU 
J O O 

^ 

ill 
J70 
X O 

-2? 

JO 
JW 
JM 

il? 
OO 

uo 

A 

VA 

IW. 

ijy. 

1} 

IS'V.. 

l/w 
19V.. 

JIVi. 

UV, 

liy. 

u 
w. 

w, 
51'!',. 

IVA 

B 

11 

11'/. 

isy. 

UYii 

m„ 
2\<A 

a 'A , 

29A 

li'A 

im, 
H"A, 

H"A, 

«2H 

IW 

iVA 

iP 'A, 

(»A, 

li'A 

m 

c 

13-/. 

HV.. 

16V.. 

i/y. 

m 
w, 
JJV. 

S'A, 

WA 

31V. 

uv. 
M'/i 

«2'/«< 

lev. 
im 
5/'/. 

m 

M'/. 

WV. 

D 

'm 
22y. 

JS'yt 

a 

H ' A 

XY. 

m. 

M 

60H 

66H 

nvt 

105V. 

ixm 
l U H 

H/U 

E 

30 

31'/. 

J3y. 

ISV.. 

3tV.. 

m 
li ' / . . 

IVA 

iYA 

(IV. 

U'A, 

91 

101'̂  

111 

i m 

WA 

lUH 

IOM 

F 

10'/. 

11'.̂  

\w„ 
IIV. 

It'/i 

ISH 

l/K 

19 V. . 

21 

2 1 

» A 

29 

UK 

J3V. 

37H 

m 
WA 

49 

ny. 
QV. 

n'A 

Q 

m 
IIK 

I2'V.. 

ISV. 

i;v. 

19'̂  

2 l '^ 

m , 

m 
I IH 

MV. 

3(H 

42% 

KV. 

SIH 

56V. 

62'-4 

« H 

M 
ni.o« 

W 

II 

II 

II 

19 

20 

22 

24 

J i 
J l 
_30 

33 

36 

19 

41 

41 

U 

J l 
a 
10 

I f 

17 

II 

I I 

21 

22 

22 

24 

J l 
27 

JO 
J3 

36 

JO 
J4^ 

J i 
M 

1 9 

J4^ 
72 

71 

ni 

J l 
17 

J l 
JO 

22 

24 

J « 
21 

31 

35 

31 

J l 
J l 

50 

J i 
JO 
J6 

73 

M 

19 

97 

J 

J4H 

yj'A 

3tH 

O'A 

45V. 

47H 

iVA 

SSH 

57V. 

64'/. 

66y. 

m 
m 
n'A 

tVA 

IIH 

97V. 

104'^ 

\m 
mv, 
WA 

K 

7'/. 

7y. 

IH 

i'A 

IIH. 

WA 

IIH 

I4H 

IS"/. 

I6'H. 

i/y. 

20'/. 

21'A 

23'A 

24H 

26'/. 

2/V. 

J?^ 

J5'H, 

U'H. 

42 

L 

2r/. 

27Y. 

30 

U 

MY,, 

WA 

3?'/. 

41 

42'/.. 

47'/.. 

41 

60'/, 

54 

56 

63'/. 

ii'A 

70 

i?Y, 

n<<A, 
MH. 

VTA 

M 

VA 

fA 

VA 

i'A 

VA 

VA 

4 

i'A 

4'A 

5 

5 

5 

5 

i'A 

i'A 

6 

6 

7 

I'A 

1 

1 

N 

16 

17 

19 

J l 
J l . 

25 

27 

30 

33 

JO 
44̂  

47 

J l 

57 

_a 
J* . 

74 

80 

U 

9< 

106 

•saax»{ 

srio 

1 

1 

J H ^ 
1H. 

IV.. 

1'/. 

1'/. 

1'/.. 

1"/. 

VA, 

\"A, 

\"A, 

2Y„ 

_2V,̂  

i'A, 

VA, 

VA, 

VA, 

2'H. 

1'/. 

u n r n 

'A I'A 

'A I'A 

'A I'A 

'A I'A 

'/. I 'A 

'A I'A 

H I v.. 

H i v.. 

H I v.. 

U1 v.. 

H1 v.. 

H I v.. 

'A I'/. 

'A I'/. 

'A I'/. 

HiV„ 

Hi v., 

H i H . 

H I v.. 

V.iH 

'/.I '/.. 

IffttAJIt 

iTIO 

1'/.. 

IH. 

JH. 
1'/. 

1'/. 

1'/. 

PH. 

I'H. 

\"A, 

i'V.. 
I'y.. 

I'H. 

2H. 

VA, 

VA, 

VA, 

VA, 

VA, 

VA, 

VA, 

UTH»I 

H1 v.. 

HI H. 

H I v.. 

H I v.. 

H I v.. 

HI V„ 

'A I'A 

'A I'/. 

'A I'A 

H I v.. 

H I v.. 

HiV.. 

H I v., 

'A 1'/.. 

'A I'/.. 

l i H 

I'/.i H 

I '/ .7'H 

I ' / . i H 

I'/.I H 

I ' / .I H 

TOLERANCES •̂  I/O' D 

P 

22'/. 

24'/. 

27'/. 

m, 
3J'/. 

3CT\ 

40'/. 

44'/. 

49 

64'/. 

59'/. 

60'/. 

73'/. 

m, 
wi, 
96'/. 

106',̂  

l l»H 

'm, 
I46H 

I6IH 

MEN 

a 

IVA 

WA 

11 

13V. 

37 

37'/. 

41 ' / . 

45',^ 

WA 

m'A 

6CH 

I M 

/9H 

B/'/. 

96'/. 

lOSV. 

I20y. 

l U H 

147% 

9 ION 

n 

iVA 

U'A 

•X'A 

33'/. 

36 

39H 

41V. 

41 

WA 

55',< 

62 

WA 

WA 

JSH 

90 

97 

WA 

Ut'A 

12?'/. 

135V. 

riev. 

9 

2«H 

iVA 

n 'A 

32 

3JH 

MH 

42'.< 

46H 

51',^ 

57V. 

6] 

m,_ 
J l 
l l ' A 

9?' ,< 

l O I V . . 

112 

\n 'A 

\%'A 

Wi'A 

165'/. 

T 

3IH 

J4% 

37'/ 

40H 

44'/ 

47H 

52' / 

SIH 

62H 

69H 

ISH 

13 ' / 

92'/. 

lOOV. 

NOV. 

121 

IU 

116 

161 

177 

194 

v 

26H 

29 

32'/. 

36H 

3JV. 

42V. 

47 

52 

57 

61 

77 

IS 

93 

101 

"1 
125 

137 

154 

170 

IH 

W 

19'/ 

21 ' / 

24'/. 

2ty. 

29H 

32'/ 

36 

MV. 

(IH 

41V. 

U H 

MH 

65' / 

72H 

79H 

WA 

97'/ 

107 

HIH 

130'/ 

I44H 

X 

21'/ 

29'/ 

IIH 

34!/ 

36'/ 

39'/. 

40'/ 

44H 

49'/ 

51'/ 

56'/. 

61 

69 

16'/ 

12'/ 

91H 

100 

IIO 

121 

111 

141 

Y 

26 

26'/ 

2IH 

31H. 

WA 

WA 

4IH 

45H 

SO 

sov. 
55'/. 

m 
61 

74'/ 

IIV. 

90' / 

99'/ 

109'/ 

121 

111 

141 

Z 

MV. 

35'/. 

31 

41 ' / 

45 ' / 

46 

49' / 

&4'/ 

60V. 

65H 

7IH 

79H 

I7H 

95'/. 

105'/ 

115'/. 

I27H 

I3JV. 

157 

171 

190 

t a t CMui tx 

• 

12'/ 

12V. 

14'/. 

14'/ 

IIV. 

IIV. 

aoH 
22H 

m 
26H 

2eH 

3IH 

34H 

39 

J2H 
J6H 
WA 

57'/ 

Q 

GO 

14 

b 

II 

II 

19'/ 

Zl ' / 

an 
a'/ 
m 
26V. 

26H 

26'/ 

28H 

M ' / 

M ' / 

36V. 

36V. 

36V. 

39H 

41 ' / 

44 

47 

0 

• | 2 

12 

12 

It 

U 

16 

11 

II 

II 

25 

25 

25 

30 

30 

32 
— • 1 

32 

40 

(4 

64 

K 

M 

d 

13' / 

14'/ 

16 

17'/. 

19'/. 

2IH 

22V. 

22'/. 

26'/. 

33V. 

37H 

40H 

44 V. 

47'/. 

51V. 

67V. 

62 

66 

74 

62 

M 

• 
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• • 
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•-
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•-
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SS 

CO 

66 

72 

79 

U 

96 
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ll( 
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1 

'/ 
'/ 
'/ 
V, 

H 

'/ 
H 

'/ 
V4 

Hi 

Hi 

Hi 

H. 

'H. 

'Hi 

•Hi 

'Hi 

'Hi 

'Hi 

'Hi 

'H. 

H i , 
COIIW 

14 

14 

14 

14 
12 

12 

12 

12 

12 

12 

12 

10 

10 

10 

10 

10 

10 

10 

7 

7 
J 

tWTUl 

l i H i 

I J H I 

l i H i 

I ' / .I Vl. 

I'/.I v.. 

I '/.I '/. 

I H i H 

I ' / iV.. 

I '/iV.i 

I ' / iV. 

I ' / i ' / . 

l l 'A 

21' / . 

l l 'A 

l l 'A 

2il</. 

2 i l ' / . 

i i 'A 

l l 'A 

TAiV, 

H U I U I O M 

-nuic 

m T 
114 T 

114 r 

215 I 

215 I 

215 T 

251 r 

2$< 1 

256 I 

214 T 

214 I 

216 I 

216 T 

326 1 

326 I 

365 I 

365 T 

365 f 

405 I 

405 I 

ru 
ss 

122 

IM 

ISO 

164 
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200 
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W) 
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jra 
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S40 
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r / i i K 4051 ( u o l 
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(I 
WHEEL DIAMETER 

18 1/2" 

INLET AREA 

1.718 s a FT. 

DISCHARGE AREA 

iJ7SaFT. 

TIP SPEED 

FJ>JLs4JB2RPM 

MAXIMUM 8HP 

0.15 
flPM\ 3 
1000 ) 

CFM 

laco 
1400 
\S00 
1800 

2coa 
2200 
2 « 0 
zsco 

2BC0 
3 X 0 
3200 
3400 

2 0 0 
2800 
Mxa 
4200 

4400 
iSOO 
2 0 0 
!£00 

OV 

7W 
892 

)01S 
1148 

1Z74 
1401 
IS29 
16S6 

1783 
1911 
2038 
2185 

2233 
2<aQ 
2548 
A / i 

2SQ3 
XS7 
2312 
3S57 

1/4" SP 

flPM 

S24 
680 
740 
803 

368 
33S 

I t a * 
1073 

1144 
1214 
12E8 

12Sa 

1420 

1£C3 

IS78 
1849 

1722 
1669 
2017 

2166 

SHP 

(USS 

an 
a 14 
0.17 

022 
028 
QJ4 
143 

Q.S1 

0.80 
171 

oas 

0J8 
1.14 

1.31 

U l 

1.70 
118 
1 7 * 
137 

3/8-SP 

RPM 

698 
7 « 

aoi 
asa 

919 
98Z 

10*7 
1114 

1182 
122) 
132Q 
1390 

1481 
1£32 
;6C4 
1678 

17*8 
1894 
20*0 
2187 

BHP 

an 
a i 4 
a i 7 
022 

027 
032 
O40 
0*8 

asa 
068 
179 
091 

1X6 
122 
1.29 
1.60 

1.81 
123 
I S * 
ISO 

1/2" SP 

RPM 

7S3 
808 

asa 
911 

968 
1028 
1039 
1153 

1219 
12B5 
13S3 
1422 

1491 
1£6I 
tS3l 
1702 

177* 
1917 
2C62 
Z2D8 

BHP 

a i 4 
a i 7 
020 
026 

O X 
03S 
0 4 * 
OS* 

a s i 
a73 
086 
098 

I.I3 
I J I 
i..ta 
1.68 

1J9 
l a 
13S 
1E2 

5/8" SP 

RPM 

•824 
66S 
911 
962 

101S 
1072 
1131 
1132 

1255 
1320 
13aS 
l*S2 

IS30 
isaa 
!6sa 
1728 

1738 
19*0 
2C8* 
723 

BHP 

a i 7 
02D 
a2S 
030 

035 
043 
O50 
OSS 

068 
080 
093 
1.C8 

121 
1.3 
t j o 
1.77 

1.98 
1*9 
107 
175 

3/4 

RPM 

1683 
320 
962 

1010 

ica i 
i n s 
1171 
1231 

1291 
1353 
1418 
1*83 

IS49 
1817 
1835 
I7S3 

1823 
1963 
210S 
22*8 

-SP 

BHP 

020 
02S 
029 
034 

040 
048 

osa 
064 

075 
088 
098 
1.13 

123 
l.*6 
1.26 
I J6 

108 

isa 
3.17 

las 

7/8 

RPM 

940 
•972 
t o n 
loss 

1105 
n s 8 
1211 
ta57 

i 
1226 
1387 
u48 
1SI3 

1S7B 
16*4 
I7H 
1779 

18*7 
1385 
2123 
2258 

-SP 

BHP 

025 
029 
032 
023 

044 
0S3 
0.60 
069 

081 
033 
1X6 
1.20 

) J 7 
1.S* 
1.73 
I.9S 

117 
170 
129 
197 

r 
RPM 

39* 
•tOZ2 

I0S9 
1101 

1147 
1197 
1249 
1304 

1381 
1420 
1480 
1S43 

1606 
1671 
1737 
1803 

1871 
7008 
21*6 
22H7 

SP 

BHP 

029 
032 
038 
043 

OSO 

osa 
065 
078 

086 
098 
1.12 
128 

I.4S 
1.62 
t.82 
104 

127 
179 
1*0 
4.09 

1-1/4" SP 

RPM 

10S8 
1118 

• 1149 
1186 

1228 
IZ74 
1323 
1374 

"1428 
1484 
is*a 
1601 

1662 
1T24 
1738 
1852 

1918 
2051 
2187 
2225 

BHP 

038 
041 
0*8 
OSS 

OSO 
063 
078 
088 

1.C0 

1.12 

127 
1.*3 

1.60 

1.79 

t j a 
222 

1*5 
100 
152 
* .33 

1-1/2" SP 

RPM 

1210 
123* 

• 1266 

1304 
1347 
1333 
14*2 

1433 
15*6 
1601 
16Sa 

1717 
1777 
1838 
1X1 

196* 
2C9* 
222/ 
2363 

1 BHP 

0«2 
OS6 
064 

OM 
O80 
088 
1X0 

1.12 
12S 
l.*1 
1J3 

I.7S 
135 
l i s 
1<0 

l a 
120 
154 
i .SJ 

2" 

RPM 

1398 
1419 

14X9 

• 1485 
IS2S 
1569 

1815 

166* 
1715 
1768 

1822 
IS7B 
1326 

1995 

7053 
2179 
2307 

2*37 

SP 

1 BHP 

079 
osa. 

033 
1X4 
1.13 
1.2B 

i j a 
I.S4 

1.70 
1J7 

103 
129 
ISO 
175 

102 
160 
* 2 7 
i O * 

2-1/2" SP| 

RPM 

I<M1 
1561 

I ' m 
1614 

I1S4S 
1688 

1730 
1775 
1823 
1873 

1323 
1978 
zat 
2086 

714* 
7787 
72S4 
2510 

BHP 

1X4 
1.11 

120 
1.29 
1.41 
1.5* 

1.67 
] J 2 
100 
120 

141 
152 
157 
112 

1*0 
*X1 

. *.73 
S J l 

CFM 

2CC0 
a c o 
y c o 
2500 

2500 
TXXl 

Z*CO 

-"em 
ŝno 

-non 
.200 

itCO 
-.800 
-:20Q 
vra 

T O O 

MOO 

fflOO 

OV 

127* 

1401 
1529 
1655 

i n n 
1911 

2166 

2293 
2*20 
25*8 
2575 

2SC3 
3057 
2312 
35o7 

3822 
4075 
4331 
*Sa6 

3" SP J 
R P M i 3HP 

1713 
1737 
17S6 

• laoi 

IS33 
1881 
-.225 
1371 

2C2D 
2ora 

2122 
2175 

- ^ 
23*2 

2522 

2707 

1.47 
1.53 
1.70 
t.a3 

1.38 
l : s 
123 
152 

175 
197 
32* 
150 

179 
4.4.4 

S.17 

. 5.C0 

.191 
28351 7.5* 
29S6 
3038 

: 108 
10X5 

3 - 1 / 2 

RPM 

1828 
1855 
;879 
1909 

• I&IA 
•,S82 

2C66 

2112 
2160 
2209 
2250 

2213 

253S 

2557 

2774 

2E98 

3<??? 
3156 

" SP 4" 

3HP RPM 

;.77 
.'.sa 
100 
l ; 5 

i : i 
147. 
I M 
137 

103 
L 3 i 
150 
130 

i i g 
4.37^ 
i c 2 

a.48 

r.**. 
ISO 
9.68 

1963 
!S88 
2314 

20** 
•2079 
2r.7 
2153 

2231 
22*7 
229* 
23*3 

l?233-
2*98 
2S0T 
272t 

2S23 
296V 
•XfS 

10.96 1 2212 

SP 

3HP 

120 
123 
147 

155 
153 
102 
12* 

1*7 
172 
4.C0 

A.60 
5X0 
iCS 
asa 

755 
9X3 

MJ-K 

11.57 

4-1/2" SP| 5" 

RPM 

2C93 

2 t ! S 

2142 

2172 

• 308 
22*7 

2258 
2321 
4378 

r2*23-

2*71 
2573-
2579 
27B9 

? « * . 

Jxu. 
268 

SHP RPM 

15* 
157 
123 

100 
118 
1 3 
160 

155 
*.I2 
iJO 
4..a 

3X2 
3JS 
155 
7 .« 

148 
I f O 

1063 
1217 

2196 
221* 

znr 
2255 
2237 

•2333 

2371 
2412 
24ja. 

'2SQI 

25*7 
26*5 

•27*8 
2SS3 

2S6S 
X83-

3324 

SP 

3HP 

10* 
120 

137 
155 
177 
4.00 

*2S 
* i l 
<S2 
5.12 

£47 
120 
7X4 
7 X 

- 9 X 0 
• ' 9 Iff 

i i . « i 
1180 

5-1/2" SP 6" 

RPM 

2295 
2310 

2330 
^225* 
|238* 
•2417 

2452 
2432 

.2533 
^2577 

2E2J 
2718 
2817 
2S2T. 

3030 
31*3 
3259 
3373 

BHP RPM 

1*0 
1S5 

175 
135 
4.16 
*.*V 

4.68 
43*-

5.66:. 
7.53 
8.48. 

• 155 
1071 
1100 
13.*1 

2403-

2423 
2442 
2*88 
2*90 

•2533 
2570 

"2609 
^ t 

Is4 
2383 

.2985. 

7 3 ? 
am 
3318 
3*33 

SP 

SHP 

2 3 T 

4.18 
4.25 
4.53 
4.31 

SXS 
S37 

.• £57 
6X0 

. £25 
7.14-
a x t 
9X2 

to.os 
11.26 
1180 
14.05 

6-1/2" SPl r SP 

RPM 

2434 

2S0S 
7573 
2 S I . 
2573 

25TT 
.26*ff 

2683 
2722 

Z7B5. 
2E5*. 
2949-

•3wa 

3152 
2250 
3372 
3487 

SHP 

• * ^ 
*.S7 
*.77 
100 

• 5 ^ 

551 
L52 

. S.12 
, t 4 6 

: i 3 3 
7.63-
3.53 
9.53 

106* 
11.56 
1321 
1*67 

7-1/2" SP 
R P M I SHP 1 RPM 

2SS 
2512 
2533 
2553 

2538 
2720 

•2755 
2734 

2B3« 
7920 

1 M13 
; 3 i : 0 

2212 
2318 
3*27 
2.V0 

*.39 

L.U. 
j . 3 

137 
525 
153 
53* 

7X0 
. I I T 
• 9.03 

2530 
2eS4 
2713 

•Z738 

2783 
2TS4 

•2EZ7 
2864 

2902 
2986 
30/8 

, 0 C ^ ^ , 

: i . I9 12271 
12.4* 1 2874 
1152 13*82 
15i2- '^S93 

BHP 

£42 
£55 
5x9 
5 J 5 

S.4*. 
5J4 
7X8 
7.*X 

7 3 1 

9.55 
:O60 

11.75 
13.03 
I*.*2 
1196 

8"SP 

R P M | 3 H P 

2775 
2791 
2 1 Z 

283r 
2B6e 
2598 

I2S3Z 

2 9 » 
ynQ 

13138 
2231 

3323 
3*.-10 
3538 
364S 

• 5.10 

; ; o J i 

^ 4 9 1 
721 
TJS 

. . 7 3 t 

• a j f f 
9.r* 

10.08 
11.18 

12X3 
1183 
15.05 
18.60 

f 

CFM 

2200 
3*00 
3600 
2800 

4000 
4SX] 
* * o n 

4800 

5300 
•BCO 
(5000 
6400 

6800 
7200 
7800 
8000 

a*co 
fifion 

3200 

ov 

20381 
2168 
77<0 
2 *20 

2548 
2675 

2803 
2CS7 

3312 
3557 
3822 
*07B 

4331 
4588 
* M 1 
5096 

•53.50 

SeOS 
saeo 

8 - 1 / 2 " S P j 

R P M | 9HP 

2ssa 
2B8/ 
2910 
2337 

2957 
xno 

«302S 
^n3 

3138 
32B3 
3285 
3485 

3606 
380S 

4038 
* 1 5 5 
*27B 

a.33 
7.03. 
7.4a 
7.7a 

4 
a.os 
1 4 T 
3.80 

U£ 
IOS* 
i i J i 
\ 2 s r 
1421 

I i £ 7 
1725 
18.96 

2UI 

2173 
2433 
2723 

r s p 1 10" SP 
RPMJ 3HP R P M I SHP 

29*4 
-2961 

2982 
3007 

•1 
3035 

"3C66 
•3100 

TTTT 
3253 
3J«7 
3*41 
3533 

3641 
3747 
3356 

4082 
4199 

7X0 
7 j a 
7.E9 
121 

3 ^ 
332 
9.23 

11.19 
1225 
i 3 J r 
)4J5 

n a i . 
19.64 

2 1 5 3 

2SJ1 

2CS3 
.3106 
3 1 2 3 
3 1 4 * . 

3163 
3 1 3 7 

V 2 3 7 

•337S 
3*60 
ssa 

•.»*& 
374x: 
384r 

4081 

4173 

3.30 
ojbO 

. asv 
125 

9.60 
199 

10X9 
11X0 

1232 
13.4* 
.14J1 
16X8 

: t 7 J 0 
1923 
2nH 

2195 

7<n i 

i r 'SP 
RPM) BHP 

-2250 
3278 

2 3 9 
3324 
2252 

•3416 

3490 
357T. 
3657 
374S 

'3S4S 

40*7 
4153 

*?67 

- ass 
. 93S 

. 1 0 3 1 

1069 
I t l O 
11.SE 

a**. 
. 104^ 

1A64 
.1533 

I7XS 

l a s r 

2142 
2<41 

au2 

12" SP 

RPM 

=329r 
.3(08. 

3438; 
•3«48: 
r 3 4 4 . 
•35233 

'•360T 
357B 

'• 3751 
3850 

3943 
4039 
41*0 
*a4a 

BHP 

ritxa 
. I t * * . 

0 8 3 
1024 
l l 6 S 
^ 6 1 . 

• ' u j a 
..ISJS 
^17.21 

2138 
2 i a s 
2187 

13" SP 

RPM 

3S3S 

.3£5t 
3579 
3533 
3S47 

.-.!-.: ... 
•3ZtT 

37B4 
zsta 

| 3 « 9 

4033 
4133 
* a t 

BHP 

^jzsi 
" l 3 X 0 
•13;^* 
.nse 

• M £ l 

•iS3Z 
• iTja. 
'^sJSt 

21 J l 
23X9 
2SJ1 

14" SP 

RPM BHP 

'0U 

' 3671 
'3689 
.3709 

3Ha 
. * r * * • • • 

:3a is . 
•38S7 
•353" 
*04S 

*133 
*324 

•...-.•JO 

^ ^ 
b" litis 
'-:\*3v 
-ISUO 
. iSLia 
' • • . : • - > • : 

' . I 7 3 t 
-18.46 

21X5 

2101 
24.8Z 

is-sp 
RPM 

.* — . 
' 323? 
.-3805 
3824-
386ff 

3924 
.3389 
4061 
4141 

4S2S 

SHP 

• 1£43 
• 15.88 
. laxs. 
. 17X8 

ia.S3 
19.73 
2121 
2178 

24.45 

16-

RPM 

3321 
3338 
3376 

4027 
*C8a 

»*i5a 
433* 

•s? 
SHP 

17.17 
17.66 
18.71 

19^8 
21.17 
ZISO 
24.17 

i r 

RPM 

4C34 
40*7 
4082 

'4123 
41S7 

•4353 

•SP 

BHP 

18.48 
1838 
2O08 

21.25 
2157 
34X3 

18" SP 

RPM 

4 i a 

4187 

42X1 

BHP 

2035 
21.45; 

2 2 J 7 . 

,SHP does not indude drive loss. 
• Inaicaie maxtmuni static eilidency. 

Pertonnance shown is tor tan with oudet duo. 
12' 
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Accurate, Low-Maintenance 
Flow Volume Indicators 

MK 575/MK 575R 
ACCUM-U-FLO 
Just a quick glance at Signet's MK 575 Acctim-u-flo 
gives you accurate fluid flow rate and totalized flow 
volume readmgs. By having both these essential flow 
funaions-combined on one convenient unit, you'll 
save space and eliminate additional expensa Row 
rate is displayed on an easy-to-read 5̂ /z inch analog 
dial. While totalized volume is presented on a low-
maintenance, electro-mechanical counter. Choose 
from a 7-digit non-resenable counter (MK 575) for 
continuous totalizing or a 5-digit front resettable 
counter (MK 575R) for periodic totalizing. The MK 
575's 245 degree, high-torque meter gives you greater 
resolution in tiigti-vibr^tion areas. With a resulting flow 
rate accuracy of ±1"% of full scale—and totalized 
volume accuracy of tl^/o of calibrated flow rate. And, 
you can easily interface the Accum-u-.io with other 
ITL compatible equipment. Includes a 117 VAC to 12 
VDC power converter. 

?rJ^L''.^•!£'^i^av•-^jg-J^j?Ta^igjg';^Jj^ 

SPECinCATlONS: 
Display Accuracy (MK 575): 
OisDiay Repeatability 
(MK575): 
Volume Olspiay Accuracy: 
Pulse Output: 

TTL Compatible: 

Counter 
TTL Compatible: 

Power Requiretnents: 

Dimensions: 

±1% of full scale 

±0.5% of full scale 
tZ'^afhittscaie 

Source, 6.5 mA at 4.6 V 
Sink. 25 mA ata4V 

Source, 5 mA 
Sink, 5 mA 
Nominal 8 to 18 VOC, at 315 
mA Not damaged by 
voltage spikes as high as 25 
VDC (Power converter 
inciuded) Indudes reverse 
voltags prtjtection. 

5V% inch square bezel 
(requires SI inch panel 
cutout) 4.75 inches deep 

^E 

• i ^ 

i r* j«*w«»»™"""" ' 



The Flow Sensor That Makes Short Work 
Of Your Flow Measurement 

i 

MK515 
ROTOR-X™ FLOW SEIMSOR 
Streamline your flow measurement operation with the 
MK 515 ROTOR-X™ Row Sensor. By using this compact 
flow sensor, a matched sensor installation fitting, a Signet 
flow meter or controller, and ordinary hand tools, you'll have 
a complete flow monitoring or controlling system—in 
minutes. Accurate to ± 1 % of full scala with repeatability at 
±0.5% of full scale, this insertion sensor operates on a 
simple electromechanical principla And, it's proven in 
thousands of liquid flow applications worldwide. It all adds 
up to precision, dependability, and convenience—basic 
advantages ttiat are quicidy outdating its in-line 
counterparts. 

A T1MESAVER YOU CAN BANK ON 
Convert your mairrtenance hours into minutes, with the 
ROTOR-X™. Should a sensor, roior,or O-ring need to be 
replaced, it takes only seconds. Reduce your system . -
downtime substantially with a stand-alone MK 515 sensor. 
Or, simply add an MK 319 Wet Tap Assembly and completely 
eliminate downtiive. Combined with the RGrrOR-X™ during 
initial installation, the MK319 Wet Tap allows sensor removal 
without system shut-down. ... . T.^. ••. '-•--•-.:>. . , -

Optional local or remote capability lets you place your meter-
up to 200 feet away without signal amplification. And, you 
can install the MK 515 in pipe sizes ranging tram Vi Inch to 

' • Patented, "f low- ;•" 
through" rotor design 
ensures accurate, linear 
output to t 1 % . . . 

36 Inches without a lot of additional cost, because the 
ROTOR-X price increases only slightly for larger pipe sizes. 

RUGGED CONSTHUCnON FOR LONG WEAR 
Available in a choice of chemically resistant, non-
contaminating housing materials, the RCTOR-X stands up 
to the harshest environments. The glass-filled polypropy­
lene housing version is lightweight—but strong. A feature 
which makes it ideal for handling a wide range of liquids, 
including corrosive fluids in chemical processing. For 
processes containing acids and solvents, the PVOF(poly-
vinylidene fluoride) housing version is a tough fluorocarbon 
that is highly resistant to more severe fluids, such as acids 
and solvents. (See PVOF section fbr more information on 
Signet's all PVOF flow monitoring systems.). ;.-. i.^ •.•̂  . 
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FLOW MEASUREMENT .;•:,::..:;:•;/,: " : V : ^ 
SIMPLE AND ACCURATE. " ' ""- ' "- '" 

..The ROTOR-X worts on a simple, but precise, electro­
mechanical principle based on measuring the rate and 
volume of flow in your pipe. Four permanent magnets, • '" ~ 
imbedded in the rotor blades, spin past a coil in the sensor 
body. As the fluid flow causes the rotor to rotate, a sine wave 
signal is produced, directly proportional to the flow rate. The 
patented "open cel l " feature of the rotor ensures a 
linear, repeatable output, up to 50 f ps —with accuracy of 

• ; ±1% of full scale. The 
: result—minimal head 
i loss and no cavitation. 
; Additionally, you can 

combine the ROTOR-X 
• Row Sensor with an 

intrinsic safety barrier 
(contact the factory for a 

.._ list of suggested 
barriers) for use in hazardous environmems. 

M1C51S MK41S 

S P E C I F I C A T I O N S : 
Output S igna l : 

Output Frequency: 

R o w Rate Range: 

L inear i ty : 

Output Accuracy: 

Repeatabi l i ty : 

Max imum % So l ids : 

Standard Cable Leng th : 

MK515 MK41S 
IV p-p/fps 0.44V p-p/fps 

nominal 

S-6 Hz/fps nominal 

1-50 fps 1 i (ps-50fps 

+1"MJ or full range 

± 1 % of full range 

tO.5% of full ranee 

1 % of fluid 10% or fluid 
volume volume 

25 feet 

MK415 .::••;• ••....• -^-•:.-: ••••,"•;" r: --...:•-:,:. - ; • - -• 
The MK 415 offers all the performance features of the 
MK 515, plus greater clearance between the rotor and ^ 
the housing. Designed for fluids with up to 10% v 
particulate matter, this unit is ideal for ground and sea 
water monitoring, and measuring agricultural irrigation 
water. 

QUICK, EASY CONDUIT INSTALLATION 
Designed to allow optional conduit installation, the MK 515 
lets you easily comply with local codes requiring conduit 
protection. For instance, pry off the plug on top of the sensor. 
Underneath it you'll find a '/i inch (F) NPT thread. Now, 
using an optional conduit adaptor fitting kit, connect your 
conduit. And, either an optional instrument back-cover kit, 
or a specially prepared NEMA box, will provide everything 
you need for quick conduit conneaion to a meter or 
controller. Additionally, you can adapt to both rigid and 
flexible liquid-tight conduit, protecting your system 
hookup from harsh elements 
and mechanical damage. 

i 

' . - -•».~-.~. .- . .«?^--»-"- .<»^-"- •"Hj-giiarrii-i--'-'—-••" 

HOW TO ORDER 

ROTOR-X™ FLOW SENSORS 

Part No. 

MKSIS-PO 
MK 51S-P1 
MKS15.P2 

MK SIS-VO 
MK 51S-V1 
MK 515.V2 

Housing 
Matenal 

Polypro 
Polypra 
Polypro 

PVOF 
PVOF 
PVDF 

Shatt 
Matenal 

Titanium 
Titanium 
Titanium 

Hastelloy C 
Hasteiloy C 
Hastallay C 

Pioe 
Size 
(in.) 

'A-4 
5-8 
10-UP 

1/1-4 

5-a 
lO^P 

Sensor 
0.0. 
(in.) 

1.0S 
1.0S 
1.05 , 

1.05 
1.05 
1.0S 

Sensor 
Length 
(in.) 

3J0 
5.00 
7.7S 

3.50 
5.00 
7.7S 
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Sensor Installation Fittings 
i 

. . . . . _ ^ - . u - . 

1 PtPE 
i MATL PVC 40 & 80 

• : . . - . . . - . • . . - . 

CPVC80 1 

MK 515/565 

PVDF FIBERGLASS 

. . . . 

POLYPROPYLENE j STAINLESS 318 

FPS080 

-Typ. 
•Schedule 7 . 
• Matenal or Type 

HMBO S ty<« :__ r • ; ; : . : ; ; . , ; ^ - ^ ^ ^ - ^ ^ ^ ^ 7 ^ : 1 ^ 1 ^ ' ^ ^ ^ 
T - TEE". . .;- . PVC. CPVC and flbe»5lM»'liave'jSo'eni'pVOF(m»«c» " ^ . 

;--:••. -.^^ ""; ."• ' has «oe»»t ends; capper (for capper a m bras* U * « 0 / ' ' i ^ r . : \ 

S - Saddle 

W m Weldatet 
B - Bfgotet 

r, brass, cMttcn staet*.. and' -V-^. 
: soMess steel hav* ihraaded ends_T.'rT'="5r?JTi"^T'j*^^'?rr 
'̂  "Cemont-oa" lor PVC & CPVC,: "doubla i rafr f ln*" toir '•r̂ J.T .̂,,.̂ ' 

iron: "cement'^n" (or (feerglass. Please speedy wa* •••r~'.-.—'"'. 
mtekness and O.O. tar <ll)e«ulaaa: aid pipa schedula l o r ' 2 ! ^ ^ 
PVC Or I P n . .J.. • ._-. . t.-..^ . .tL.r-.--. ' . . . . . . 

Weld ID anslino pipe: pteasa apacity-pipe ac»>e<Ua.*«|^.';»r. 
Braze to anaang pioa: pteasa soacity pipa schadula. • i 'T ' i ' r .T -



Seiec: rhe D'A'yer .Ma??.eheiic* ja?2 ior high accjracy — g-uaranteed 
within 27c of :'ul! acais - and for :he wide choice o: .31 ranges avail­
able :o sui; your needs precisely. 'Jsing D'\>.'yer's simple, friciioniess 
Magr.eneiic* —.oven?.°n".. •.: a;j;ck';y indicates 1O"A- ajr or non-corro­
sive gas presŝ Lires -eiiher pos;::ve. negative (vacuum; or difieren-
:iai. The design resists shock, vibration and over-pressures. No 
manometer fi'jid :o evaporate, freeze or ca-jse toxic or leveling prob­
lems. It's ine.-cpensive. too. 

Widely used tc —.ea5'.:re fan and biô >ver pressures, filter resistance. 
air velocity, furnace draft, pressure drop across orifice plates, lia.uid 
levels •̂ vith oupbier systems and pressures in rtuid amplifier or fiuidic 
syste.ms. it also chec!<s gas-air ratio controls and automatic valves, 
and monitors piood and respiratory pressures in medical care 
ecuipraent. ^ ^ 

M o u n t i n g , A sm^ie -ase 
Size !S 'jsec 'cr .-nos; -anges 
of .Nrtagnenenc lages. Tney 
can pe ' I j s n : r 3ur :ace 
m o u n t e a w i t n i t a n o a r a 
narcware suoonec. «itn :ne 
optional A-610 ?:oe Mounting Kit tney .Tiay oe ccnveniently installed on liori-
contai or vertical ;7."-2' pioe. Aitnougn cauDGtec x r vertical position, many ranges 
aoove i incr. .-r.ay pe -jsao at 3ny sngie py sirrciy re-:eroing. However, for maximum 
accurac/, triey must ce caiibratec in ine same position ;n wnicn ttiey are usee. These 
cr.aracteristics make Magneneiic gages iceai :or potn stationary ana cortaole aooiications. 
A -Vl' hole !s recuirea lOr rlusn oanei .-nounting. CcTioiete mounting ana connection 
finings Plus inSiHjaions are fumisneo '"itfi eacn instrjmenL 

Vent valves 
in aooiicatiors -^nere pressure is continuous and the Magnenelic 
gags IS connectec oy metal c plastic tuoing wnicn cannot De 
easily removea. '«e suggest usm? Owyer A-310A vent valves to 
connect gage. Pressure can tnen ae removed to check or re-zero 
the gage. 

HIGH AND MEDIUM PRESSURE MODELS 
Installation is similar to stanoaro gages except that a 4V«' hole is 
nesoeo for flush mounting. The meaium pressure construction is 
ratea tor internal oressures uo to 35 osig ana the high oressure uo 
13 30 osig. Avaiiaoie m an ranges. Because oi larger case, will not 
:it in oonaoiecase. vVeignt 1:3.. 10 oz. (installation or the A-321 
saiery reuei -./aive on stancarc Magneneiic gages often provioes 
aaeouate protection against mtreauent overpressure; see Bulletin 
S-lOl). 

?lusn . . .Surtace 

PHYSICAL DATA 
Ambient temperature range: 20' ;c 

Rated total pressure: - 2 0 " H j . :c 1 :c ig . 

Connections: Vi" NPT high and low pressure taos. 
dup l ica ted - o n e oair sloe anc one ciair on oacx. 

Housing: Oie cast a luminum. Case and a l u m i n u m 
pans I r id i te-diooeo to -withstand 163 .'icur salt soray 
test. Exterior f imsn is bai<ea car-t gray h a m m e n o i d . 

Standarti ranges: See facing page. 

Accuracy: Plus or minus 2% of fu l l scale (3% on -0 
ana i l i on -00 ranges), throughout range at 70-F. 

StantlartJ accessories: Two / • ' NPT oiugs for cuoiicate pres­
sure taos. y o ¥i" cioe tnreac to rjcoer tuomg aoaoters. anc 
three flush mounting acaote.'s •«it.'i screws. (Mounting ring 
and snao ring retainer suostituteo for 3 acaoters m MP 4 H.= 
gage accessories.' 

Weight: 1 I t . 2 02. 

'(.Ow lemoera ture moacis ava..<oie as soec.ai oo i . on . 
-For aoo i i ca i i on ] w . in n.gn cycie rale w . tn .n (age lOtai o r e j . 
sure rac ing, .nexi n .gner r i i . n g is r e c o m m e n o e a . See ' 
Meo.om ano M i j n oressure osi.ans at i c e r l e i i . 

OPTIONS AND ACCESSORIES 
Transparent overlays 
Fum.sneO in reo and green to h ign -
l ign t and emonasize c r i t i ca l oressures. 

Adjustable signal f lag 
Integral with o iast ic gage cover; nas 
external reset screw. Ava i iao ie for al l 
ranges (not nign oressure). Can oe or-
aereo w.tn gage or seoarate iy . 

Portable units 
Comoine carrying ease w i t h any .Mag­
nenel ic gage of s u n a a r a range m o t 
h igh oressurel. inc ludes 9 f t . of K." I.D. 
ruooer tuo.ng, s tano-nang o racke i , and 
termina l tuoe w i th ho lder . 

Air f i l te r gage accessory package 
Adaots any standard Magnene l i c l o r 
use as an a.r f i l ter gage. Inc iuoes a l u ­
m i n u m sur face-mount ing bracKet w . t h 
screws. ?«o 5 f t . l e n g w s of v . " a l u m i ­
num tuomg, twp s ta t ic pressure t i ns 
ano two .-noded p las t ic vent va lves, 
integral comoression f i n i n g s on o o t n 
t ios and valves. 



Bezel provides flange for flush mount­
ing in panel. 

Clear plastic face is highly resistant to 
breakage. Provides undistorted viewing 
of pointer and scale. 

Precision litho-printed scale is accurate 
and easy to read. 

Red tipped pointer of heat treated alumi­
num tubing is easy to see. It is rigidly 
mounted on helix shaft. 

Pointer stops of molded rubber prevent 
pointer over-travel without damage. 

Sapphire bearings are shock-resistant 
mounted; provide virtually friction-free 
motion for helix. Motion damped with 
high viscosity silicone fluid. 

Zero adjustment screw is conveniently 
located in plastic cover, accessible with­
out removing cover. "0" ring seal pro­
vides pressure tightness. 

"0" ring seal for cover assures pressure integ­
rity of case. 

Die cast aluminum case is precision made. 
Iridite-dipped to withstand 168 hdur salt spray 
test. Exterior finished in baked dark gray 
hammerloid. One case size used for all stand­
ard pressure ranges, and for both surface and 
flush mounting. 

Silicone rubber diaphragm with integrally 
molded "0 " ring is supported by front and 
rear plates. It is lacked and sealed in position 
with a sealing plate and retaining ring. Dia­
phragm motion is restricted to prevent dam­
age due to overpressures. 

Calibrated range spring is a flat leaf of Swed­
ish spring steel in temperature compensated 
design. Small amplitude of motion assures 
consistency and long life. It reacts to pres­
sure on diaphragm. Live length adjustable for 
calibration. 

"Wishbone" assembly provides mounting for 
helix, helix bearings and pointer shaft. 

Samarium cobalt magnet mounted at end of 
range spring rotates helix without mecnani-
cal linkages. 

Helix is precision milled from an alloy of high mag- Mounted in jeweied bearings, it turns freely to 
netic permeability, deburred and annealed in a align with magnetic field of magnet to transmit 
hydrogen atmosphere for best magnetic qualities, pressure indication co pointer. 

SERIES 2000 M A G N E H E L I C ^ - M O D E L S A N D R A N G E S 

The models below will fulfill most requirements. Page 5 also shows e.xamples 
of special models built for 0E2A customers. For special scales furnished in 
ounces per square inch, inches of mercury, metric units, etc.. contact the factory. 

..Model.: 
Httinl ict ' 

; Rant e; 
' Inches 
of Water 

Minor 
• Oir. Nomlitr.' 

- Rangr,^ 
'". Ittr- -
•iTCoatec 

Inch ex:, 
ot Water 

;:-',. OBa^SealeAirVelaeity.Unite.;s, 

r ^ - ' - ^ ^ - i s : «»cei l5«f Biaies^ 
. Modtt.'i'Li lachat f-AirVilodtr 
Numherr.- r-bf Watert vF.I>j|;3; 

^i/-Modet6i~ 
•' ' Humber?-̂ .' 

SlCMoti: 
«WatBP- .• •• Pascals.;.'-

Minoc 

J 

1 
1 

2000-OO.t 
20QO-or'-
2aai::iry: 

.20oa:-ii-
2004;.:;:= 

2008 ' . ' ^ 
ZQIO.veS 

1201E5» 

• 2 0 3 0 ^ 

:2D4a?s. 

tZD8aaB5k.i ,. 

^ t ^ S { ^ 
utis> 

SSCK 

^2300-Or 
J230E: 

SZ3W2r 

.2S-0-.2S 

SfSOrSH 

233ai- i-isifis:-

:2000mQAVP ;• Q-2SZ t- 30O*200a 
• >-tt-:isa£haw^280ft-

.;;(̂ Er£<P:.Sa(fcS400O. 

.:20Q(W5CM:: 
a2!WII-2QCSP; 
>2QDff-25CJe^ 
:^Q(£SOCic£ 
^2ooc8oc^t;7 

^.50. 

£(Mas«i52;ffa 

Hadtl:^ 
* Kmnhcr!--

.̂XanfCuT Miodc 
•Diva. 

S0.5E^^«aiF 
^22D«i^ 
.'220^3 
v22Itt;5 

i^MadtftjCs LrSt Mutafc:;̂ . 

i r-sou-

rzooaiOMHt;] 
t200O5SMI*?fe5^ 
!7D0a50MM3r ~ 

r2DQO:iOOMK-

naiacs: r ^ ^ E * 

^2QtmOOCKr; ^(HOO^EgZJI^ 

='2aOI¥ZQOCM 

izoaaasaas 
••t(t20(K 

c7| 
2pgffjQac«ir|i^a^_i^^S(^ 

200(t6O Par. 
-20QOir2£Bat 

.?2ooa2sapE 
iZWSSXiai 

S:L'Qi25(Krr 
•-TS.Qr 

"2sn:-
.S^^~dS '̂.Zmt Ctiitec iiaatesii»B:ii£Sf 

a23(KF25(teittei25^1Z5? 
' 230aajaga: fc32S(M:2Sai L-iaja-

- ' .^^ ' . . - ' ' " '^a^T, 
, . ^ 4 l o d e t 3 ^ 
^V{|giBhCESW HwnlUBSVpiKilopatcatei^ 

^ZSOSIOCUS'. 
Z3{XE30Ci 

«20a(t£tf i^ 
.'20ai^E5tP$ 

J jSuo jes te t fSp i _^ , . _̂ ,,, -~..,.-cr,,-^ _ 
' £ag^rg6wtfaCpfM»n»ES*gfeloi^S<aiutaiKfe<»tas^^ Fl iJlacCftagf^ 
•gshaWae»tneMtaiMaagjn»»ctti«tadii'daatTpet4^«sqj3S»«tn»wfBt«»aafaUeic^ 

' ^&S!is i i^ 

S?<iRanieEieS Minoir 
- ' " ^ - •-^•'•OiYi:^ 

20aSE5JP^ l ^ O i ^ E S ^ gSST 

55520? 

•^i;aa^?wyttnttcHai»ttiSS5^* 
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SERIES 
1800 Low Qiflerential Pressors Swllclies 

lor Geoeral ifldosirial service 
comDaci economically priced switcties in 8 standard ranoes-Sel points Irom 

0.15" 10 85'W.C. RepetiUYB accuracy witiiln 2%. l l . Land C.S.JL listed,F.M.apppflyed. 

Model 1823 
and C S A I 

pressure switch. U.L 
isted, F.M. approved. 

Series 1823 pressure switch. 
Conduit enclosure removed 
to show electric switch. 

*«. ' 
OlA. 

1 

: J h ' MOUNTING SPUO ANO NUT . 

^ ^ ^ ^ f ^ S E T POINT ADJUSTMENT SCREW 

^ ^ ^ ^ ^ ^ O ^ P H ^ M U 

K>>< 
g:>-i 

^^^^AOJUSTABLt RANGE SPRING 

^ S P O T SNAP SWITCH 

" >^CREW TYPE ELECTRICAL TERMINALS 

> ^ >CONOUIT ENCLOSURE 

^ S g p ? r ^ ^ L O W PRESSURC CONNCCnON—'V NPT 

l < ^ & . ^ ^ ^ . ^ 1 ^ , , - M I O M ^RESSURI CONNCCTION—Si-NPT 

Construction and dimensions. Series 1823 pressure switches. 

One of our most popular pressure switches. Combines smedl 
size and low price with 2% repeatability for enough accuracy 
for all but the oiost demanding applications. Sec point adjust­
ment inside the mounting spud permits mounting s'witch on 
one side of a wall or panel with adjustment easily accessible 
on the opposite side. 
U.L. and C.S..*i.. listed. F.M. approved. 

•Model 1823 shown; (1823 replace5 
1820, 1821 and 1822 which are similar). 

Environmental (MIL) Switch 
Unlisted Model 1820 can be furnisheo with special snap s'^itch 
sealed against the environment for temperatures down to —55' F., 
high humidity and/or for government applications. Similar to 
standard Model 1823 except dead bano is slightly greater. Specify 
Model 1820 (Range No.) "MIL" in ordering. 

Weatherproof 
Enclosure 
16 ga. steel enclosure 
for unusually wet or oily 
conditions. Withstanos 
ZOO hour salt spray tesL 
GaskeCed cover: Weight 
SVz lbs. Switch must Ese 
instal led at factory. 
Specify "WP" in addi­
tion to switcti catalog 
number. 

Expiosion-Proof 
Housing 
Cast iron base and 
aluminum dome cover. 
Approximate weight 
7V» lbs. Specify "EXPL" 
in addition to switcn 
catalog number. 

How to Order: See price list, BuUedn S-26. 

PHYSICAL DATA 

Temperature limits: —30*F for dry 
air or gas to 180' F. 
Maximum :urge pressure: 25 psig 
Rated pressure: 10 psig. 
Pressure connections: Vi" NPT. 
Dectrical rating: IS amos. 120-480 
volts, SO Hz. A.C. Resistive ^ H.P. 
@ 125 volts, Vi H.P. © 250 volts. 
60 Hz A.C. SiS INSTAUATION for 
derating information above 130* F. 
Wiring connections: 3 screw type, 
common, normally open and normal­
ly closed. 

Set point adjustment: Screw type 
inside mounting spud. 
Housing: Aluminum die casting. 
Steel fittings zinc plated, diciiro-
mate dipped for 200 hour salt spray 
tesL 
Diaphragm: Silicone rubber on dac-
ron with aluminum support plate. 
Calibration Spring: Stainless steel. 
Mounting spud: V i ' pipe thread. 
Weight: 1 lb., 5 oz. 
Installation: Diaphragm vertical. 

SERIES 1823 SWITCHES: 
OPERATING RANGES AND DEAD BANDS. 
U.L. and C.S.A. Listed, F.M. Approved. 

Model 
Number 

1823-0 
1823-1 
1823-2 
1823-5 
1823-10 
1823-20 
1823-40 
1823-80 

Operating 
Range 

Inches, 
W.C. 

OJSto 05 
0 1 to 1.0 
OS to 2.6 
1.5 to 5.0 
10 to 10 
3 to 22 
5 to44 
9 to 85 

Approximate 
Dead Band 

At Min. 
Set Point 

0.06 
0S& 
0.10 
0^4 
0.18 
flJ5 
OSA 
U 

At Max. 
Set Point 

0.06 
0.08 
0X2. 
02% 
0.45 
0.70 
1.1 
3.0 

Suggested Specification 

Differential pressure switches shall be diaphragm operated 
with 4" diaphragm to actuate a single pole double throw 
snap switch. Motion of the diaphragm shall be restrained 
by a calibrated spring that can be adjtisted to set the exact 
pressure differential at which the electrical switch will be 
actuated. Motion of the diaphragm shall be ttansniitted tc 

• the switch button by means of a direct mechanical linkage. 
Switches shall be Dwyer Instruments, Inc Catalog No. 
l 8 2 3 - _ ^ _ for the reqiiired operating ranges. 
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SERIES 1823 DIFFERENTIAL PRESSURE SWITCHES 

Specifications — Installation & Operating Instructions — Parts List 

INSTALLATldN AND OPERATION 

INSTALLATION 
1. Select a location free from excessive vibration where oil 

or water will not drip upon the switch and where ambient 
temperature will not exceed 130*F. See special hpusings 
(or unusual conditions. 

2. Mount the switch with the diaphragm in a vertical plane. 
Must be recalibrated for each change in operating position. 

3. Connect switch to source of pressure differential. Metal 
tubing with 1/4" 0.0. is recommended but any tubing 
system which will not restrict the air flow unduly is satis-
faaory. Note that the low pressure connection may be 
made to the 1/2" stud at the back of the switch if desired. 
If so connected, drill 1/16" diameter holes in the Spring 
Retainer flange (PN 1823-309) and the head of Adjustment 
Screw (PN 1823-289) to provide opening to the switch in­
terior and plug the other low pressure connection. 

4. Electrical connections to the standard single pole, double 
throw snap switch are provided by means of screw ter­
minals marked "common", "norm open", and "norm clos­
ed". The normally open contacts close and me normally 
closed contacts open when pressure increases beyond 
the set point. 

5. Switch loads should not exceed the maximum specified 
current rating of 15 amps resistive. Switch capabilities 
decrease with an increase in ambient temperature above 
130*F, high load inductance, or rapid cycle rates. When­
ever an application involves one or more or these factors. 

the user may find it desirable to limit the switched cur­
rent to 10 amps or less in the interest of prolonging 
switch life. 

ADJUSTMENT 
1. If the switch has been factory preset, check the set-point 

before placing in service to assure it has not shifted in 
transit 

Z. If switch has not been preset or if it is desired to change 
the set point, observe the lollowing procedure: 
a. To adjust the set point tum the sloned Adjustment 

Screw (PN 1823-289) clockwise to increase the set 
point and counter-clockwise to decrease the set point. 

b. Important Note. The following is a recommended pro­
cedure for calibrating or checking calibration: Use a 
" V assembly with three rubber tubing leads, all as 
short as possible and the entire assembly offering 
minimum flow restriction. Run one lead to the pres­
sure switch, another to a manometer of known ac­
curacy and appropriate range, and apply pressure 
through the third tube. Make final aoproach to the set 
point slowly. Note thatmanometer and pressure switch 
will have different response characteristics due to dif­
ferent intemal volumes, lengths of tubing, oil drainage, 
etc. Se certain switch is checkeo in position it will 
assume in use. i.e., vertical, horizontal, etc. 

^ t ^ B E 

Part No. 

1823-005 
1823-022 

1823-035 
1823-077 

1823-078 
1823-091 

1823-093 
1823-109 

1823-199 

1823-200 
1823-242 
1823-266 

1823-289 
1823-309 

1823-490 
1823-1H 

1823-2H 

Ham« 
CROSS SECTIONAL VIEW 

Candui t E n e l o i u r * (1) 

Switch Body Assmnbly — Aluminum 
Oie Cost ing Oiophragm As iamb l y 
. 0 0 8 " S i l i con* on Nylon ond 
Aluminum Assembly Ring (1) 

" O " Ring 1/2'" X 5 / 8 " (1) 
Mounting Nut - 1 / 2 " E lec t r i ca l 
Nut - Steel (1) 
Condui t Cover Assembly (1) 

Conduit Enclosure Fasteners -
Tinnermon Spaed Nut (4) 

Reta in ing Ring (1) 
Ca l ib ra t ion Spring - S to in le i s 
Steel (1) 

Insu lo t ion Shield - 1 / 3 2 " Thick 
Hard F ibre (1) 

Swi tch Button - Nylon (1) 
Micro-Swi tch « 8 Z - R W 8 i - A 2 
Mount ing Washer - \ - S / 2 2 " 0 . 0 . X 
. 8 4 4 " I.O. - St*« l (2) 

Ca l ib ra t ion Adjustment Screw (1) 

Ca l ib ra t ion Spring Retainer — 
Brass (1) 

Switch Bracket - Sto«l (1) 
#6-32 X 1 St««l Screw 
» 6 L Brass Washer 
»6-32 Lock Nut 

»6-32 X J / ^ 6 • ' St««l Screw 

@ \ <c5\ ^ 

I«/TTT wtmt 

When corresponding wttti tti« factory regarding 1800 ler lM 
switcti problema, please refer to the call-out numiMn in this 
view to assure proper identification. Be ture to include the 
operating range and any optional features. Field service Is 
not racoinmended. Contact the iactory (or servica information. 

UllioinU.S>. 11/<3 
(8 CoBynghl 1983. Dwrer Insinimeni: 
r. R. No. 24-440236.00 

D cvÂ v: E:R7£1 N S T R Û  M^^N-rrs'^^r^N as 
— . - • • - ^ . ^ — . - i ^ r . . - ! ^ . . • • - . ^ . r - : . . . . . . . « : : _ ! ; • ^ - - • • 

-, B;as_i;>fv -jy.. rr-- ' ^ ' ' . : . . : n — , . 
[ P . ^ . O - r i B O X T S T a j MrCHIGAtS; ; CIT7TrJNDl•AJ»rA^.4 

'}l-V^-rr:<-'-r?. 

^ B S S e ^ e 2 r < ? 3 " 7 Z 9 7 4 t ^ ^ ? - - l t l : - ' ^ r 
•^•'^r^: v-^a;vx». 



TI325 and TI330 
Hardware Overview 

Even though small and inexpensive, the TU25 and 
TI330 modeb offer true modular design, a broad range 
of I/O options, and versatility that is otherwise found 
only in much larger units. 

The I/O range extends up to 168 points, while mem­
ory can be expanded from 700 words to 3,700. With. 
jjeer-co-peer communicanor^, the user can transfer I/O 
status or data between as many as four Series 305 sys­
tems. I/O options include more than 30 types of 
discrete, analog, high-speed counter, and other types-
of specialty modules (see I/O selccrion guide, page 22, for 
a complete Usmg of modules). 

T13 25 and TD30 Specifications 
TU25 TI330 

1/0 points 168 168 
Total memorv 

Standard, CMOS R.Ajvl 0.7K 3.7K 
Expansion, CMOS RAM 1.7K n/a 
Optional, EPROM 1.7K 3.7K 

Scan times [typical] 
0.5K program 8 ms 8 ms 
I.OK program 12 ms 12 ms 
1.7K program 15 ms 15 ms 
3.7K program n/a 36 ms 

Intemal fimcnons 
Total number of instructions 53 53 
Integer math Y Y 
Password protection Y Y 
Totalnumberof intemal coils 140 140 
Noiu-etentive coib 112 112 
Retentive coils 28 28 
Special function coils 12 12 . 
Timers/counters (4 digit)' 64 64 
Shift registers [steps] 128 128 
Dataregisteis [16bitl 64 64 
Sequencers [9999 step]̂  64 64 

Compatible programming 
environment 
TISOFT IBM PC software Y Y -
Hand-Held Programmer Y Y 
Portable Progranmier Y Y 

VO 
Base density 5/8/10 5/8/10 
Module density 4/8/16 4/8/16 
Analog I/O^ 24 24 
Remote I/O distance 3300' 330^ 
Remote 1/0 points 96. 96 . 

Battery life [typical] 5 years 5 years 
CPU models available 325-07 330-07 
' A n t mis of omen or coumen 
' Impieinenced usinf counten " 
^ .Six Id-pomtreferencapersysirm 

CPU in Run Mode if ON 
or Program or Load Mode H OFF 

Mounting Bracket 
Battery Voltage Low if ON 
(must t>e replaced within 10 days) 

CPU Hardware Failure HON' 
(180 ms Watchdog Timer) 

Peripheral 
Mounting 
Anchor 

CPU Power Good if ON 

1/0 Expansion Connection 

Removable Connector 
Available for l6-Point Modules 

Tl 330 Jumpers 

RAM Memory 
PROM Memory 

BC 
AB 

TtJ30 
Memo 
Jumpers 

T1325 
Memory Size 

700 Words 
1724 Words 

11~?4 Words 

Type 

CMOS 
CMOS 
PROM 

T1325 
Jumper Connectiorts 

AB 
BC 
AB 

DE 
EF 
OE 

AC/DC Power Terminals 

Run Relay: Closed while CPU Is in Run Mode 

24 VOC Power Source 
(100 mA ior extemal devices) 

Common Connection to-
Expansion Chassis 

CPU Option Switch 

\ 
Power Supply Fuse 
(located beneath 
face plate) 

Battery Connection 

A 

SWI 
i ON ! Clear Coils 

' OFF i Retain Coils 

\ i 
svni 

ON i PROM Memory 

; OFF ; CMOS Memory 

Q 

o 

10 

Expansion Memory Socket 
(Model 330 Memory Located Here, 
or 1.7K EPROM for Model 325) 

11 

olSEO o E 3 l 

F E I ^ C B A 

Trass 
Memory 
Jumpers 

Lithium Battery 



' g—ys g gg S 3 I mm i r r 
A member of tbe = s^^-=.= = = ~ S ^ a -> ^ j ^ ; ; product family 

Universal Digital Controller 

The only 1/4 DI.N controller with the 
functionality and operating simplicity 
of controllers i^\ice its size and cost. 
Thousands of units currently in 
operation attest to its acceptance by 
industry. 

Honeywell's LDC 3000 Universal Digital 
Controller packs all the right features in a 
1/4 DIN size bo.\ to meet the control needs 
of virtually any application in any industry. 

.Microprocessor based and field configurable. 
UDC 3000 IS an ideal controller for 
regulating temperature and other process 
variables in numerous heating and cooling 
applications in meiaiworking, food and 
pharmaceuticals, and testing and environ­
mental work. 

With an accuracy of :; 0.20% of span and 
a precision and repeatability you can relv 
on. LT)C 3000 is easy to install, configure 
and operate. Dedicated vacuum fluorescent 
displays with English language prompts lead 
you through configuration and keep you 
informed at all limes of up-to-the-minute 
process conditions. 

LDC 3000's universal input capability ac­
cepts thermocouple. RTD. m.K. mV or volts 
to control vinuallv any process variable. 
Control outputs can be time, current or 
position proportional and they can be con­
figured for On-Off. PlD-.-ii, PID-B or PD with 
manual reset. Transfer between automatic 
and manual operation is bumpless. A tactile 
keyboard provides positive operator 
feedback. 

The LDC 3000 is environmentally hardened 
and can be mounted virtuailv anywhere in 
plant or factory, on the wall or in panel, or 
even on the process "machine." It with­
stands ambient temperatures between up to 
55°C and resists the effeas of vibration and 
mechanical shock. 

Self-diagnostics, fault-tolerant design and 
keyboard security provide maximum 
assurance of trouble-free operation. 

The quality of the Versa-Pro is assured by a 
rock-solid 2 year warranty program which 
features replacement units in the event of 
malfunction. Comprehensive customer sup­
port includes a toll-free telephone "Help" 
number for 'button pushing" problems. 

FEATURES .\.ND BENEFITS 

a Dedicated displays Vacuum fluorescent displavs. with English prompts, keep 
you informed of up-to-the-minute process conditions; a deviation bargraph 
indicates deviation (up to 10%) between setpoint and process vanable. 

a Universal isolated inputs .Accepts thermocouple. RTD. mA. mV and volts; all 
inputs are configurable — no need to calibrate. 

a Easy configuration English language prompts lead vou through configuration 
In a logical sequence. 

a .-Vlarms 1 or 2 fully configurable alarms alert you to critical process conditions. 

a Setpoint ramp Single programmable setpoint ramp up to 4-l/-i hours adds to 
startup flexibility. 

a Square root e.xtraaor This standard feature, in combination with available 2-i 
volt transmitter power, provides a cost effective solution for flow applications. 

a Control algorithms Configurable for On-Off. PID-A. PlD-B or PD with manual 
reset. 

a Control outputs Time, current or posiuon proporuoning, as specified. 

a Heat/cool capability Provides split range control with independent PID,tuning 
constants for heating and for cooling, plus mwed output forms. 

a Limit control A latching relay is activated whenever the PV goes above or 
below a preset value. 



CONDENSED SPECIFICATIONS 

Accuracy 
±0.20% of span. 

Inputs 
Thermocouples (type B, E, J, K, N, R, S, T, 
W5W26); RTD's (100 and 500Q Platinum); 
Voltages/Current (0-10 mV, 10-50 mV, 
1-5V, 0-lOV, 4-20mA). 

Control outputs 
Time, current or position proportioning, as 
specified. 

Controi algorithms 
Configurable for On-Off, PID-A, PID-B and 
PD with manual reset. 

Tuning parameters 
Gain or PB (%), 0.1 to 999-9 minutes; Rate, 
0.08 to 10 minutes; Reset, 0.02 to 50.00 
minutes/repeat or repeats/minute. 

Power requirements 
120/240 volts, 50 or 60 Hz. 
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Warranty and technical assistance 
UDC 3000 carries a 2-year warranty, backed 
up by unmatched service, support capability 
and a toll-free 800 number for technical 
assistance. 

ORDERINd INFORMATION 

For complete ordering information, request 
Model Selection Guide 51-51-03-07 for the 
UDC 3000 Versa-Pro. Honeywell offers a full 
line of Sensors, Transmitters, and Final 
Control Devices for use with the Versa-Pro 
and other Pro-Series controllers. These 
devices include: Thermocouples, RTDs, Digi­
tal Panel Indicator, Pressure Transminers, 
Flow Transmitters, Liquid Level Transmit­
ters, Valves, Actuators and Electric Motors. 
If you require greater accuracy and ad­
vanced control functions, ask your 
Honeywell representative about the new 
UDC 5000 Ultra-Pro. 

Honeywell 

;;.;:-« i_..'-u.f 
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w 
Dedicated displays and EngUsh language prompts 
keep you intormed o( process coaditioos and lead 
you through configuration in a programmed 
sequence. 

Honeyu^eil 
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Industrial Controls Division, 1100 Virginia Drive, Fort Washington, PA 19034 
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TYPICAL MODEL 1151 PRESSURE TRANSiVlITTcH ASSEiVlBLY 

J 
ELECTRONICS HOUSING 

COVER 

(5-CELL 
SENSING 
MODULE 

PROCESS 
FLANGE 

ELECTRICAL SLDGX DIAGRAM 

SENSOR X OEMOOULATOR CURRENT 
DETECTOR 

OSCILLATOR 

VOLTAGE 
REGULATOR 

CURRENT 
UMITEH 

CUflfl> 
CONTROL 

AMP. 

CURRENT 
CONTROL 

NOTE: DASHED UNE ENCLOSES REVERSE POLARrTY QRCUITR Y. 

A i TEST(/) 

I SIGNAL 

WIRING CONNECTIONS 

X LL 
• " • • 

0 

:_ 

POWER 1 
SUPPLY 

- '̂ " 

- - J -

SIGNAULOOP MArBEGROUNOED AT 
ANY POINT OR LEFT UNCROUNOEO 

Standard Accessories 

All models are shipped with flange adapters, vent/dr. 
valves and one instruction manual per shipment 

Tagging 
Alphaiine' Differential Pressure Transmitters will 
tagged m accordance with customer requirements. C 
tomertagisO.OISin. (0.051 cm) tnick with0.125in. (0.: 
cm) high letters. All tags are stainless steel. 

Calibration 
Transmitters are factory calibrated to customer's spedl 
range. If calibration is not specified, transmitters are c 
brated at maximum range. Calibration is at ambient u 
perature and pressure. 

Rosemour 



SPECIFICATIONS 

J FUNCTIONAL SPECIFICATIONS 

Service 

Uquid. gas. and vapor. 

Ranges 
0-5 to 0-30 inHjG (0-1.24 to 0-7.46 kPa) 
0-25 to 0-150 inHjG (0-6.22 to 0-37.29 kPa) 
0-125 lo 0-750 inHjO (0-31.08 to 0-186.45 kPa), 

Outputs 

4-20 mA dc or 10-50 mA dc. 
Smart 4-20 mA dc (See POS 2593). 
1 -5 V dc Low Power (See PDS 2447). 

Power Supply 

External power supply required. 
4-20 mA dc: Transmitter operates on 12 to 45 V dc with no 
load. 
10-50 mA dc: Transmitter operates on 30 to 85 V dc with 
no load. 
1 -5 V dc: Transmitter operates on 8 to 12 V dc with no loac. 

Load Limitations 

See Figure i. 

Indication 
Optionai meter with 2 in. iSO.S; 
Indication accuracy is = 2°-i. 

i m i 5C3ie. 

V . 

Hazardous Locations 
racton,' Mutual (FM) Approvals 

E.xpiosion Proof: Class I. Divisions i and 2. Groups 3. C. 
and D. Oust-lgnition Proof: Class ll. Divisions i and 2. 
Groups E. F. and G. Suitaole For Use in: Class III. Divi­
sions 1 ana 2. Indoor and outaoor use. NEMA4X. 

Canadian Standards Associauon (CSA) Approvals 
Certified for Class I. Division 2. Groups A. 8. C and 0: 
Class I. Division i. Groups C ana D; Class II. Divisions 
1 and 2. Groups E. F. and G: Class HI hazardous ioca-
tions: CSA enclosure 4. factory seaied. 

Intrinsic Safety Approvals 
FM and CSA certifications optional for specific Classes. 
Divisions, and Groups when connected with approved 
barner systems. See summary in PDS 2360. 
FM explosion proof tag is standard. Appropnate tag will 
be substituted if optional certification is selected. 

Span and Zero 

Continuously adjustable externally. 

Zero Elevation and Suppression 
Regardless of output specified, zero elevation and sup­
pression must be such ttiat neittier the span nor the upper 
or lower range value exceed 100% of the upper range limit. 
Maximum zero elevation is eOO'i'o of calibrated span. 
Maximum zero suppression is 500% of calibrated span. 

Temperature Limits 

- 20 to + 200 °F ( - 29 to -(- 93 'C) Amplifieroperating. 
-40 to +220 °F ( -40 to -1-104 "O Sensing element 
operating with silicone fill. 
-I- 32 to -!-160 "F (0 to -f- 71 °C) Sensing element operating 
with inert fill. 
- 60 to + 250 'F ( - 51 to -!-121 'C) Storage. 

Static Pressure and Overpressure Limits 

0 psia to 2000 psig (0 to 13.79 MPa) on either side without 
damage to the transmitter. 
Operates within specifications between static line pres­
sures of 0.5 psia and 2000 psig (3.44 kPa to 13.79 MPa) 
for silicone oil transmitters, and between atmospheric and 
2000 psig (13.79 MPa) for inert fill transmitters. 
10,000 psig (68.95 MPa) proof pressure on the fianges. 

Humidity Limits 
0 to 100% relative humidity. 

Volumetric Displacement 

Less than 0.01 cubic in. (0.16 cm^). 

Damping 

Time constant continuously adjustable between 0.2 and 
1.67 seconds with silicone fill. 
Inert nil: Higher time constant. 

Turn-on Time 

2 seconds. No warmup required. 

FIGURE 1 
LOAD LIMITATIONS 

1650 - — 
1-20 mA dc OulDul 

LOAD 
(OHMS) 

12 IS 20 2S 30 U 40 4S 
POWER SUPPLY (V dc) 

Maximum Load = 50 (Power Supply Voltage -12) 

1100-
10-50 mA dc Output 

LOAD 
(OHMS) 

OPERATING 
REGION 

0 | f inMi i l | l i i i | i i i l | i i i i | i i i i | i i i i | i i i i | i i i i t i l l i |M i i | 

30 40 SO 60 70 ao 85 
POWER SUPPLY (V dc) 

Maximum Load s 20 (Power Supply Voltage -30) 

Rosemount 3 



DIMENSIONAL DRAWINGS 
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PEHFORMANGE SPECIFICATIONS 

(Zero-based spans, reference conditions, silicone oil fill, 
3T6SSTisolating diaphragms) 

Accuracy 

^0.2%"of calibrated span. Includes combined effects of 
lineanty, hysteresis and repeatability. 

Linearity 

= 0.1 % calibrated span. 

Hysteresis 
0.05% of calibrated span (0.1% for Range 5). 

Dead Band 

None. 

Stability 

= 0.2% of upper range limit for 6 months. 

Temperature Effect 
At maximum span: e.g., 0-150 inH,0 (0-37.29 kPa) for 
Range 4. 

Zero Error: = 0.5% of span per 100 'F (55 'C). 
Total effect including span and zero errors:: 1.0% of 
soanperiOO''F(55''C). 
Note: Double the specified effect tor Range 3. 

A; minimum span: e.g., 0-25 inH,0 (0-S.22 kPa) for 
Range 4. 

Zero Error: = 3.0% of span pen 00 'F{S5 'C l 
Total effect including span and zero errors;:3.5=3 of 
span pen 00'F (55'C). 
Note: Double the specified effect for flange 3. 

Static Pressure Effect 

Ze.'O Error: =. 0.25% of uoper range limit tor 2000 psi (13.79 
MPa). =0.5% for Range 3. Con-ectable through rezeroing 
at line pressure. 
Span Error: Correctaole to : 0.25% of reading per 1000 psi 
;6.9 MPa), or to =0.5% of reading per lOOO psi (6.9 MPa) 
for Range 3. 

Vibration Effect 

= 0.05% of upper range limit per g to 200 Hz in any axis. 

Power Supply Effect 

Less than 0.005% of output span per voU. 

Load Effects 

No load effect other than the change in power supplied to 
the transmitter. 

Mounting Position Effect 

Zero shift of up to l InHjO (0.24 kPa) which can be cali­
brated ouL No span effect. No effect in plane ot diaphragm. 

PHYSICAL SPECIFICATIONS 

IWaterials of Constructionf 

Isolating Diaphragms 

316L SST, Hastelloy C-276. Monel or tantalum. 

Drain/Vent Valves 

316 SST, Hastelloy C, or l^onel. 

Process Ranges and Adapters 

Nickel or cadmium-plated carbon steel, 316 SST, Hastel­
loy C, or f^onel. 

Wetted O-rings 
Viton. (Other materials also available) 

Fill Fluid 
Silicone oil or inert fill. 

Bolts and Conduit Plug 

Cadmium-plated carbon steel. 

Electronics Housing 
Low<opperaluminum. NEMA 4.X. 

Paint 
Epoxy-polyester. 

Process Connections 

1 4 NPT on 2-1-8 in. (5.4 cm) centers on flanges. i.'2 NPT 
on 2 (5.08 cm), 2-1.8 (5.4cm). or 2-1/'i in. (5.72 cm) centers 
with adapters. 

Electrical Connections 
1 2 in. conduit with screw terminals and integral test lacks 
compatible with miniature banana piugs (Pomona 2944, 
3690 or equal). 

Weight 

12 pounds (5.44 kg) excluding options. 

S-Cm. Alpnaiine. ana Rosemount are regisiereo traaemarvs oi 
Rosemouni inc. 
Terminology per SAMA Standard PMC20. l • 19"3. 
tMonel is a iraaemant ol Iniemaaonai Nicxei Co. 
Hastelloy 13 a trademanc of me Caooc Corp. 
Viton IS a trademarx ot E l . Ou Pont de Nemours & Co. 

\ 
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Series A 
and LT 
But te r f l y Valves 

Genera l 

Economy and efficiency influencs the 
design of t)oth our Senes 'A" and "LT" 
valves. As in all Center Line valves, 
rugged construction, ease of opera­
tion and LONG MAINTENANCE-
FREE LIFE are built in. Quality stan­
dard features include the cast iron 
body, 1045T carbon steel (phosohate 
coated) snaft and lubenzed bronze or 
Teflon bushings. All As and LTs will 
accommodate a minimum of 2" of 
pipeline insulation. Both are ideal for 
on-off or throttling operations, de­
pending cn your requirement. Center 
Une valves exhibit equal percentage 
flow characteristics and perform well 
in controi aDolicaiions. 

Materials of 
Construction 
• The temperature limits of elas­

tomer seated valves are -SO'F 
to -^400°F depending on the 
elastomer selected for the 
application. 

• Operators can be mounted in any 
quadrant relative to the valve — 
parallel or perpendicular to the 
pipeline per your specification. 

• A/LT valves are rateable for tight 
shutoff to: 

2"-12" 
14--30" 
Teflon Seats 
PVF Discs 

" 200 PSI 
150 PSI 
125 PSI 
150 PSI 

ASTM numbers of materials can 
be found in Engineering Section 
of our master catalog. 

Ser ies A 

The Series "A" is our standard wafer 
style, designed for installation be­
tween two pipe flanges.-The valve is 
centered within the flange bolts 
passing through both flanges. 

Series LT 
The Senes "LT' valve has a full lug 
body with bolt holes threaded to 
provide a positive alignment of the 
valve between mating flanges. On 
each flange, short bolts pass 
through the flange and thread into 
the tapped holes in the correspond­
ing valve lugs. The valve can thus 
remain bolted to one pipe flange 
while the other flange is removed. 
Series "LT" valves 2"-l2' may be 
ordered for unidirectional dead-end 

' ^ ^ 

service (no extra cosl) to full pres­
sure shutoff rating with or without 
use of a downstream flange. Sizes 
14" and larger may be used for dead 
end service with downstream 
flange; if needed without down­
stream flange, consult faaory. 

'̂ -Borre^i'-sis^itxczas^^M^saaEt^^m iBUSHSHCSS^ 

Cast Iron 
Oucaleiron 
Cast Steei 
316 S.S. 
Abranon Coating 

Oucole Iron 
Aluminum Sronze 
316 S.S. 
Monel 
Teflon 
PVF' Coating 

Camon Steel 
(pfiosonai* oiaiad) 

316 S.S. 
Monel 
i l 6 S.S. 

Hetnlofced Teflon 

MATERIAL 

BunaN 
Abrasive Resistant Buna N 
White Neoorene 
e?0M(r-16T 
EPOM(18--30n 
HypaMn 
Huorei' 
Fhjorei'-eooxy baadng 
Teton over Buna-N 

TEMPERATURE RATINGS' 

Continuous 
-1010 180 
- 1 0 to 180 
-20 to 200 
-3010 275 
-30toZ2S 

0 to 275 
•I-10 to 275 
*10to400 
.1.4010 225 

Intennittent 
1-1010 200 
1-1010 200 
1-20 to 225 
-4010 300 
-4010 250 

010 300 
1-1010 300 
1-10 to 425 
1-4010 250 

t. PVF: Bofyvinylidene Flounde. someomea miertwi to as Kynac a legiateied irademartt at 
PenrmalL Ctiemical reaatanca aoproximately equal to Teflon, plus excaHem aorasnn 
tesaiance. Available lor chemical or corrosion resistance on 2'-lZ' intenial drive only, 
abrasion lesotanca only on H'-TCT sizes. Not available win Teflon S M L 

2. Fhiom is commonly islefred to as Vitrorr' Registered ndenufk ol OuPont FKjorel is 
3M^ eouivaient. 

3. Consult factory lor service temperaiuies below those listed. Seal materials an caoable 
of vnthstanding lower temperaturss without damage. Howevei; the elasnmer becomes 
hard and toitiues increase. 

Other Materials Available Upon Special Request — Consult Factory 
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Actuator Flange: Accommodates all types 
of actuators; manual, gear, electric, hydraulic and 
pneumatic actuators. 

Pressure Surge Seals: These seals are 
molded inside the seat shaft hole area. These 
rings are an integral part of the seat to 
provide failsafe sealing around the shaft 
eliminating possible leakage. 

Smooth Finished Disc Flats 
These "mate" with seat flats 
to give a highly efficient 
seal: prevents leakage into 
the shaft area. 

Precision Profile Disc: 
Provides bubble-tight shutoff 
with minimal discseat 
interference, assuring 
minimum torque and longer 
seat life 

Seat Face: Negates need 
for flange gaskets 

Supported Shaft Seal: 
Bonding of elastomer to 
phenolic backing ring 
protects against distortion 
a common cause of shaft 
leakage. 

Shaft Weather Seal Strong Precision Key: Gives 
positive attachment for manual lever 

or actuator. 

Bushings (Teflon): 
Give shaft support at actuator 

mounting and immediately 
outboard of seat 

Precision Taper Pins: 
Ensure positive, vibration 

proof, shaft to disc 
connection. Easily field 

replaceable. 

Bushing 

The Phenolic Backed Seat: 
Non-collapsible, stretch resistant, 
blowout proof, and easily field 
replaceable. 

•'**^ Valves available 
with both Wafer 

and Lug Type 
Bodies: Fully lined 

body in a broad 
range of materials 
—including Teflon. 

One Piece 
Thru-Shaft: Design 

ensures dependability and 
positive disc control. 

Alignment Features: 
Allow easy installation 

between pipeline flanges; a 
real installation cost saver. 

ANS1125/150 bolt pattem standard; 
others available. 

Optional Intemal Drive: 
In lieu of standard taper pin 
connection, for food 
and beverage, coated 
disc, and other applications. 

4 • CENTER UNE VALVES 

Totally Bidirectional 
when installed between 

two flanges. 2"-12" lug style 
provides unidireaional dead-end service. 

Valve sizes 2"-20" have passed AWWA 
C-504-80 Section 5 proof of design tests. 



Technical Data 
Seating Torques FOR ACTUATOR SIZING (SERIES AAJVALVES) 

' 
^iTiOsiSt^iySEftCRaATERIAtSi-'-.s:*.- SEAXiMATEHIAti?; 

VALVE 

SIZE IN 
INCHES 

2 

2'A 

3 

4 

5 

6 

8 

10 

12 

14 

15 

18 

i 20 

' 24 

! 30 

WET DRY 
SERVICE SERVICE 

STANDARD SHUTOFF 

117 

189 

244 

390 

598 

875 

1430 

156 

252 

325 

520 

797 

1167 

1907 

2275 1 3033 

3250 4333 

3738 1 4984 

7527 1 10036 

9646 I 12861 

10010 1 13347 

20555 i 27421 

.31532 1 42043 

WET DRY 
SERVICE SERVICE 

• — STANDARD DISC 

137 

221 

285 

456 

700 

183 

295 

381 

608 

933 

1024 1 1365 

1673 2231 

2262 1 3549 

3802 1 5070 

4373 1 5831 ' 

8807 1 11742 

11286 1 15048 

11712 i 15616 

24062 1 32083 

36892 i 49190 

^ l i . f im 
R S ^ ? Z S 
• 

VALVE 
SIZE IN 
INCHES 

8 

10 

12 

;,^":SE«rM«rEHiai=;-x^ 5^":SES^:MArERIACL?e 
hiiiv'r^3y.w;:i'ii'iifik'tiav'i=ti-j:i3,'f 

WET 
SERVICE 

DRY 
SERVICE 

STANDARD SHUTOFF 

880 

1381 

2200 

1173 

1841 

2933 

• WET 
SERVICE 

=i:iir.TTiSa 

DRY 
SERVICE 

• — STANDARD DISC 

1030 

1616 

2574 

1373 

2154 , 

3432 

SO PSI SHUTOFF — UNDERSIZED DISC 

14 

16 

18 

20 

24 

30 

2620 

5265 

6754 

7007 

14424 

22074 

3493 

7020 

9005 

9343 

19232 

29432 

3065 

6160 

7902 

3198 

16876 

25827 

4087 

8213 

10536 

10931 

22501 

3 4 4 0 5 

•200 PSI r- l2" ISO PSI u-.sr 

NOTES: 
1 All toroues snown are tor on-orf sen/ice. ror ^noouiaong service. 

muiooly ov 1.25. 
» Baseo on amoient temoeratures - 40" :o 200"F sxceot for f luore i . 

wnic.T IS oaseo on - 70* to 300'F Toraues increase sutsstannally 
oeiow tnese liinits. K valve is ;o ce turnea at lower temoerature. 
consult '/Our reo or tne tactor/ -or ^jnner torcue miormanon. 

I For valves »14" ana wet service rluio veioc:oes > i 2 !DS. dynamic 
torcues mav sxcsea saaong :orai:es. Consult factory. 

1 Figures ."lave reasonaoie saiety ractors inc:uaeo ter normal service 
concjDons. For soeaai aociicaucns. consult Center Une. 

• For tnres-way assemoiies. muiBciy ay l .5 

Butterfly Valve Sizing Coefficients — Series A and LT 

^ ^ ^ ^ ^ 
lifci;lai^giS^Sfti{»ln]yjE 

2 

2'/j 

3 

4 

5 

6 

a 

10 

12 

14 

16 

18 

20 

24 

30 

0.06 

0.10 

0.20 

0.30 

0.50 

0.80 

2 

3 

4 

6 

a 

11 

14 

22 

37 

3 

6 

9 

17 

29 

45 

89 

151 

234 

338 

464 

- 615 

731 

1222 

2080 

7 

12 

18 

36 

61 

95 

188 

320 

495 . 

715 

983 

1302 

1674 

2587 

4406 

15 

25 

39 

78 

133 

205 

408 

694 

1072 

1549 

2130 

2822 

3628 

S60S 

9545 •' 

27 

45 

70 

139 

237 

366 

727 

1237 

1911 

2761 

3797 

5028 

6465 

9989 

17010 

ia. 

75 

116 

230 

392 

505 

1202 

2047 

3162 

4568 

6282 

8320 

10698 

16528 

28147 

70 

119 

183 

364 

620 

958 

1903 

3240 

5005 

7230 

9942 

13168 

16931 

26157 

44S4S 

^ ^ ^ ^ 

105 

178 

275 

546 

930 

1437 

2854 

4859 

7507 

10844 

14913 

19752 

25396 

39236 

63618 

115 

196 

302 

600 

1022 

1579 

3136 

S340 

8250 

11917 

1638S 

21705 

27308 

43116 

73426 

6 • CENTER LINE VALVES 



Series "A"^2':--12' Series "A" & "LP ' 14"-30 Series "Lr'2"-1Z" 

^JT. 
~- l / l ) HOLES ON 

ac. 
HOLE 

1 ^ 

ir 
^Mf-

- ^ p 

D 

(4^ HOLES ON 

ac- HCLE 
(4) HOLES'ON 

ac. 
1-CLE: 

L-60LT C 
M-2CLT SIZE 
N.NO. OF H0L£5 

Wafer Body 
Valve may be hjmished with or without drilled 
alignment lugs. Interehangeability not eflecteo. 

F Dim. ia elastomer shown in relaxed condition 
approx. 'A' total compression req'd. for seal. 

Center Line Valves do not 
require flange gaskets. The use 

ot tiange gaskets will void all 
valve warranties.' 

Lug Body 

2 

2'.', 

3 

4 

3 

6 

8 

10 

12 

14 

16 

18 

20 

24 

30 

2 
50.8 

Z'/i 
53.5 

3 ' / . . 
79.38 

4>^ 

104.78 

4 'Vn 
123.83 

S'At 
158.75 

203.2 

9'V.« 
250.8 

11 ' V l . 
301.6 

13'/4 
333.38 

15% 
390.53 

XT/A 

441.33 

ISV^ 
492.13 

2 3 % 
590.55 

1 29% 
1 746.13 

g ]^ 

aa.9 

4 
101.6 

i 'A 
123.83 

SV,* 
15716 

180.98 

a v i i 
211.14 

lOVn 
261.94 

12H 
320.68 

14V4 
374.65 

171/4 
434.98 

20 
508.0 

21H 
154Z93 

ZS¥,» 
592.14 

2 7 % 
711.2 

1 34% 
1879.48 

^ ^ r ? 

88.9 

4 
101.6 

4'/i 
123.83 

6V.1 
15716 

180.98 

av.. 
2 n . i 4 

lOVi, 
261.94 

12H 
320.68 

14V. 
374.65 

44768 

ZO'A 
5n.18 

20V. 
527.05 

23'A 
596.90 

27% 
7t)8.03 

1 33'A 
1850.90 

4 % 
104.78 

11748 

i 'A 
123.83 

6 
1 S i 4 

6 
152.4 

6'/% 
165.1 

i 'A , 
214.31 

9 H 
244.48 

nV , t 
284.18 

14';^ 
368.3 

ISV. 
400.05 

18% 
422.28 

1 8 % 
479.43 

22% 
561.98 

25% 

^ 
IV. 

31.75 

IV. 
31.75 

IV. 
31.75 

1 % 
31.75 

IV. 
31.75 

IV . 
31.75 

IV. 
44.45 

IV . 
44.45 

IV. 
44.45 

IV. 
44.45 

2 
50.8 

2 
50.8 

2% 
63.5 

2V. 
69.85 

3% 
1 82.55 

4 1 
101.6 

.1 
101.6 

.1 
101.6 

i 
101.6 

4 
101.6 

4 
101.6 

6 
152.4 

6 
152.4 

6 
152.4 

5% 
139.7 

8 
196.85 

8 
196.85 

1 TV. 
1 196.85 

ny. 
276.23 

11V. 
1276.23 

^ ^ 
S f S ^ ^ 

IV. 
44 45 

1 ' / , 
4763 

1'.', 
4763 

2% 
54.00 

2% 
3715 

2V. 
5715 

2% 
63.5 

2V. 
69.85 

3% 
79.40 

3% 
79.40 

3% 
88.9 

4% 
10795 

5*^« 
1133.35 

1 S% 
155.58 

1 6V. 
171.45 

tHCtES^BOLE^jp^ S ^ l ^ ^ ^ 

12.7 

12.7 

12.7 

15.88 

V. 
19.05 

V. 
19.05 

'A 
ZLZ3 

\ ' / t 
28.58 

IV. 
31.75 

IV. 
31.75 

1 ^ , 
33.34 

VA 
38.1 

1 % 
41.28 

2 
50.8 

1 2% 
1 63.5 

7,i-3y. 

•'.,.3V. 

•/.,-3V. 

••'••-3V. 

•/„ .3V. 

•V,.-3V. 

V,.-5 

v,.-5 

V„-5 

V,»-»V. 

'V..-6y. 

' V I M V . 

' V i « y . 

%-8% 

' V 8 % 

IS 
9.53 

9.53 

• 9.53 

9.53 

9.33 

9.53 

'A 
12.7 

% 
12.7 

12.7 

'A 
1X7 

V. 
19.05 

19.05 

1 *̂ 
19.05 

V. 
19.05 

1 '̂• 
1 19.05 

3V:| 
30.96 

3'/. . 
3731 

3V. 
95.25 

4% 
111.13 

3 
127.0 

3% 
149.23 

7 
177.8 

8% 
212.73 

9% 
238.13 

10% 
266.7 

11V. 
•298.45 

12% 
3 n . i 5 

13V. 
349.25 

1 16% 
409.58 

1 19% 
1 49SJ 

3V,. 
30.96 

3Vi. 
8731 

3V. 
95.25 

4% 
111.13 

1270 

S'A 
149.23 

7 
1778 

3% 
212.73 

9% 
238.13 

n 
273.40 

12 
304.80 

15% 
361.95 

ISV. 
1368 JO 

18% 
1489.90 

24y. 
603.25 

4V. 
120.63 

3% 
139.70 

6 
152.4 

190.50 

8% 
215.90 

9% 
241.30 

11V. 
298.45 

14% 
361.95 

17 
431.80 

18V. 
476.25 

21V. 
539.75 

22V. 
57785 

25 
635.00 

1 29% 
749.30 

36 
[914.40 

^ ^ s ^ ^ ^ ^ -:--^rWT='>wr3l 

%.11 
15.38-279.40 

%.11 
15.86-279.40 

% - l l 
15.88-279.40 

%-11 
15.88-279.40 

v.-10 
19.05-254.00 

v . . 10 
19.05-254.00 

v.-10 
19.05-254.00 

%-9 
7? 23-228,60 

%-9 
22.23-228.60 

1-a 
25.40-203.20 

1-8 
25.40-203.20 

1'A-7 
28.58-17780 

1%-7 
28.58-177.80 

i y . - 7 
31.75-177.80 

i y . - 7 
1 31.75-177.80 

4 

4 

4 

8 

8 

8 

a 

12 

12 

12 

16 

16 

20 

20 

28 

Nas 
woodruff 

NO. 3 
woodruff 

N Q S 
woodruff 

NO. 9 

N a 9 
woodndf 

N a 9 
woodruff 

NO. 9 
woodruff 

N Q l S 
woodruff 

N Q l S 

N G I S 
vMMdruft 

»^."Sq. 
7.94 S a 

% ' S q . 
9.53 S a 

% - S q . 
9.53 S a 

%'Sa. 
0.7 Sa 

H-Sq. 
15.88 S a 

3 
i 2 7 

3 
2.27 

7 
3.17 

n 
4.99 

13' 
3.89 

18 
8.16 

28 
12.69 

38 
1753 

50 
22.67 

95 
43.09 

117 
53.07 

165 
74.84 

275 
124.74 

440 
199.58 

740 
335.66 

7 1 
3.17 1 

S 1 
3.63 1 

9 
4.08 

17 
7.71 

20 
9.07 

2S 
11.33 

39 
1768 

57 1 
25.84 

80 
36.27 

155 1 
70.31 

195 
88.45 

230 
104.33 

396 
179.62 

610 
276.70 

1050 
1 476.27 

' Canter Line wafer, lug, and check valves are designed for installation oetween ANSI iron or 
and Shoukl not ba usad, sinca the seal face seals against the maong flange, if the vaive is 
flanges or flange nngs. consult ^«ur Center Une agent or the Iactory lor more intannabon. 

steel flanges. Gaskets are not needed, 
to be installed in piasiK or fiberglass 

CENTER UNE VALVES a 7 



Automax Electric Actuators provide precise, dependable 
control of quarter-turn valves, dampers, flow controls and 
other rotary devices. Automax Actuators are used in all areas 
of industry including chemical processing, power, gas and oil, 
HVAC and marine. The simple, yet rugged design results in a 
compact package which produces torque up to 3500 inch 
pounds. Automax additionally designs electric actuator 
systems to customer specifications. And, our engineering 
department develops valve mounting hardware for all types 
of ball, butterfly and plug valves. Consult your Automax 
representative today for the best value in actuation! 

N. 



Locked Rotor 
Torque Cycle Time* S Amps Motor Manual Approx. 

Model Action On lbs) per 90' Voltage^ 1> 115VAC Switches Brake OverTide Weight 

E98.6* Reversible 

E30Q-12 Reversible 

E600-12 Reversible 

£1000-12 Reversible 

El500-12 Reversible 

E35Q0-12 Reversible 

100 

300 

600 

1000 

1500 

3500 

3.5 sec. 

7.5 sec. 

15 sec. 

5 sec. 

6 sec. 

15 sec. 

115VAC. 60Hz 

115VAC, 60Hz 

115VAC. 60Hz 

115VAC. 60Hz 

115VAC. 60Hz 

115VAC. 60Hz 

.6 

1.0 

1.0 

3.0 

3.0 

3.0 

2 Spdt (Std) 
5 Amps 

2 Spdt (Std) 
10 Amps 

2 Spdt (Std) 
10 Amps 

2 Spdt (Std) 
10 Amps 

2 Spdt (Std) 
10 Amps 

2 Spdt (Std) 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

N/A 

Optional 

Standard 

Standard 

Standard 

Standard 

3.7# 

10# 

14# 

34# 

36'# 

38# 

... J . J - ^ t . y . . ^ . • _ I1--1' ^. " i : ' ' 1 : - - • - ' • •^ • ' *L i . ' J .JJ^ . .w j - . .J - . i ^ - jT iJ . : .?? ] 

. : y j ^rr 
- r7« . i -I - . T l ' 

Voitsgss 
12 V.D.C. 
24 V.D.C. 
Other voltages, 
consult factory 

Limit Switches (2 spdt standard) 
Additional Switches 

Model Available 

E98.6 
E300 
E600 
El 000 
E1500 
E3500 

Feedback Potentiometer 
0-135 Ohm (Over 90""Nominal) 
0-1000 Ohm (Over 90° Nominal) 
0-5000 Ohm (Over 90" Nominal) 
1-10,000 Ohm (Over 90" Nominal) 

Heater and Thermostat 
25 Wfeitt Heater 
70°F Standard Thermostat 

Control Relay 
2 Wire Control 
Pilot 

Controls 
Man ual-Off-Auto 
Local-Remote 
Position Indication 
Travel Indication 
Potentiometer 
Open-Close 
Customized Controls Available 

Speed Control 
Variable Speed Control 

Positioner 
ESP (Electronic Servo Positioner) 
See Page 5 

Housing 
Nema 4-Weatherproof 



The new Automax ESP Electronic Positioner for precise modulating 
control features the latest advancements in electronics for precise 
positioning of electric actuators. 

When used in conjunction with Automax Electric Actuators, the ESP 
accomplishes valve positioning in response to variable signals generated by 
process monitoring devices including fiow meters, liquid level sensors, ph 
sensors, programmable controllers and computers. 

Pr inciple of Operat ion 
The ESP Electronic Positioner compares the external command signal 

with a position feedback signal from an internal potentiometer. When the 
external command signal and internal position signal do not match, the 
servo amplifier directs the actuator motor clockwise or counter-clockwise 
until the two signals are equal. As the command signal changes, this process 
re-occurs, resulting in the correct position. 

Compact, Rugged, Ints.T.aily .AAcuntec 
The Automax ESP Positioner has been designed for installation in our 

E600, 1000, 1500 and 3500. The unit is 5" x 4" x 2" and can also be supplied 
in a Nema 4 or other enclosure. 

Easily AdiL i i t^b ie 
Calibration includes separate adjustments for zero, span, deadband, 

sensitivity, open and close limit switches. LEDs allow for fast, accurate 
calibration. 

' \ -

S P E C I F I C A T I O N S ,For a«:tron,c.l 

VOLTAGES 

110-125 VAC. 50 H J 
Inpu t Signals 
1 to 3ma DC into :000 Ohm 
4 to 12mi OC into 250 Ohm 
4 to 20ma oc into 250 Ohm 
0 to 5 VOC 
2 to 10 VOC 
0 to 10 VOC 

Opt iona i Board Requ i red 
I.S to 135 Ohm (Ooaonal Board Reouired) 
1.5 (0 1000 Ohm (Oooonal Board Reouired) 
Pos i t ion Transmi t te r (Opt ionaO 
4 to 20mi OC 

ADJUSTMENTS 
Cont ro l 
Zero 
Span 
Deadband 
Senjiovicy 

T ransmi t te r (Opt iona l ) 
Zero 
span 

End o f Travel Relays (Op t i ona i ) 
1 dockwife (2 contacts independently 
idjunabie NO or NO 
1 counter docliwife <2 contacts 
independenay dojustaole N O or NO 

Linearity z 1% span 
Resolution = .37. span 
Oeadband = .25% span 
Hysteresis = 5 % span 
Temperature -40 to 185* F 
Power SWia llSVac 
Characteristie Linear 
Isolation Control to tawer Une 

1500 V. lOm Ohm 
Control to Output 
1500 V. lOOOm Ohm 

OircCT or Reverse Actin j 
LEO Calibration Venficaoon 5 



Standard Reversible Permanent Spl i t Capacitor Actuator w i t h 
Posi t ion & Travel Indicator 

T 
wHrre 

BROWN 

MOTOR 

. 00000 . K^msiSL 

BLUE 
NO 

NG Q S W I I BLACK 

GREEN 

BRAKE* P — NO 

NC 

<? 
SW2_ RED 

- 0 1 

-O 2 

•O 3 

-O 4 

-O 5 

'Srake external to motor on E1Q00 tfinj £3500 

^ ' ^ T a j i - r 

SLUE 

YELLOW 

GREEN 

Will provide infinite position indication and 
other feedback functions . 5000 ohm, 
standard, single of dual with other values 
available. 

Heatar and Thermostat 

WHITE 

1 HEATER THERMOSTAT B L A C K 

For high humidity or low temperature 
applications. Will reduce condensation. 25 
W^tt Heater with thermostat set for 70" F. 

• o 6 

-f-3 
I 

Symbols & Descriptions 

1. WHITE 
Motor Common 

2. BROWN 
Travel Indicator 

3. BLUE 
Full CW 
Position Indicator 

4. BLACK 
Power Will Turn Actuator CW 

5. GREEN 
Full CCW 
Position Indicator 

6. RED • 
Power Will Turn Actuator CCW 

NO-i'»<ormally Oqer\ 

NC-Normallv 

C-Common 

E.-ctra S w i t c 

1 
N O - i c 

SW3~-0— 

NC 0 
1 

1 
NO 0 c 

SW4,0— 

NC-C) 

Closed 

r i e s 

BLUE 

YELLOW 

GREEN 

SLUE 

YELLOW 

GREEN 

1 1 

• C D ' " i 
1 1 

1 I 

^ o i 
1 1 
1 
1 r^ 1 

i 1 
Individual mechanical adjustment 
will provide independent/isolated 
electrical control for alarms, lights, 
motor starters, etc-

Other Options 
• Modulating Controls 

ESP Positioner (see page 5) 

• Adjustable Speed Controls 

• DC Motors 

• Shaded Pole Motors 

• Unidirectional 

• Wiring diagrams for specific 
applications available, 
consult factory. 

« 



s 

_,- I - ^ ^ ^ ^ i i — ' '-r-< • ' i juni i—-—•— a'r^Mi 1 ^= ...T»..j^«=^r=M iaua^ss 

/ 

G 
(E500) 

(4) ^.-IS UNC 
MOUNTING HOLES 

\ 

_L 

E OlA." I I ' F 

_L 8 

•^4L^ 
T T 
c 

0 OlA. SHAFT CONDUIT 

Model No. 

E98.6 

E300 

EoOO 

A B C 0 

. See £98.6 Bulletin 

S'/t 1 '/t '/i 

71V., 1 _ Vl 

E 

v„ 
V,s 

F 

V,6 

VT, 

G 

2'A 

ZVi 

H 

" ' n 

m 

J 

7". 

ay. 

K 

4" / ,« 

4V: , 

L 

V, 

2 ' . ^ 

0 
I 

O ' 

G Lj U U 

"n!'l9 F 
- IKI -

(4) 7.,„.i8 UNC 
MOUNTING HOLES 

^ '/: NPT 
CONDUIT 

Model No. 

E1000, E1S00. E3S00 

A 

IZV,! 

B 

1V« 

C 

1 % 

0 

7 

E F 

Vi X % 1'/« 

G 

2H 

H 

8% 

J 

l O V i i 

K 

1 % 

« Actuators shown in full dodcwise (CW) 
position as viewed from top. 



INSTALLATION INSTRUCTIONS 
CSNTEI UNf 

RESILIENT OR TEFLON SEATED WAFER VALVES 

A. REflOVE VALVE AND OPERATOR FROH ITS SHIPPING CONTAINER, USING CAUTION TO 

PREVENT ANV DAMAGE TO THE VALVE, VALVE SEAT OR OPERATOR. 

B. CENTER LINE RESILIENT SEATED MAFER VALVES MAY BE INSTALLED BETWEEN: 

ANSI IZS CAST iRON FLANGES 

ANSI ISO STEEL FLANGES, SCHEDULE 40, ALL SIZES 
ANSI ISO STEEL FLANGES, SCHEOULE 80, 2'-10' (•) 
ANSI 300 STEEL FLANGES, SCHEDULE 40 

FLANGE FACES MUST BE FLAT FACE (PREFERRED) OR RAISES FACE. 

BEFORE INSTALLING VALVE BE SURE THE FLANGE FACES ARE SMOOTH AND 

CORRECTLY ALIGNED. 

(*)MHEN USING SCHEDULE 80 PIPING THE VALVE MUST BE CENTERED BETWEEN 

FLANGES TO PREVENT DAMAGE TO THE DISC EDGE MHEN THE VALVE IS OPENED 

OR CLOSED. 

NOTE: WAFER VALVES SHOULD NOT BE MOUNTED BETWEEN DUCTILE IRON FLANGES 

14 INCHES ANO LARGER (WITHOUT CONSULTING FACTORY). 

NOTE: CAUTION - CENTER LINE BUTTERFLY VALVES DO NOT REQUIRE FUNGE GASKETS. 
USE OF GASKETS MAY BE DETRIMENTAL T O THE SERVICE LIFE OF THE VALVE. 

THE USE OF FLANGE GASKETS WILL VOID ALL VALVE WARRANTIES. 

C. INSTALL VALVE BETWEEN FLANGES USING THE ALIGNMENT HOLES IN THE BODY. 

THRU BOLTS SHOULD BC USED ON NON-LUG TAPPED BODIES. LUG TAPPED BODIES 

REQUIRE CAP SCREWS FROM EACH SIDE. 

D. TIGHTEIi FLANGE BOLTS EVENLY ANO TIGHTLY. 

/ E. ROTATE VALVE TO THC FULL OPEN POSITION (MANUALLY) TO ̂ SURE DISC CLEARANCE 

(SCHCOUU 80 PIPING ONLY). 

Vtt" tm % ' 

© 
AUONM04TMOUS 

DISC 

MSUCNT SCATW VMVCSI 
3 / U * AOOmOHAl CUAIAMCS 
U T M f M nA»«CS POR MSTAUA. 
nON. 

P u d TNf VAlVf MTWfM TM 
PUNOU IMMO TMI POUR (4| 
AUOMMCHT MOUS PROVIMe. 

IP OTNtR TNAM SCNCOUIC 40 
AMI 129*. ISOR ar XOB PUMCU 
A l l UUO. MAMUAlir ROTATO 
SHAPT TO MAS! WRI OOC CUAtS 
MAHNO PLANMS AMO PIPING. 
DBCOI»<iCT VMtAOf » NCCIS-
SAcr. 

REPiACiMtHT StAT 
^ ^ ^ ^ ^ ^ ^ ^ a ^ ^ ^ ^ 



t . REAAOVC BOiTS. OiSCON-
NECT UNKAGC ^OMRA-
TOR. IP HANOIC VAIVC. 
NO ACTION IS NCCCS-
SARY. 

OrSASSEMBLE 

lEAAOve TAPER PINS BY 

KNOCKING OUT SMALL 

ENO. use PUNCH WITH 

SAAAC OtAMETCR AS SMAU 

ENO OP PIN. HIT PUNCH 

SHARP BIOWS ONCE OR 

TWICE. OO NOT USE 

LIGHT TAPS AS THIS Wi l l 

PEEN THE TAPER PIN. 

3. BY HANO OR OTHER MC> 

CHANICAL MEANS RE­

MOVE SHAFT FROM VAIVC 

ASSEMBLY. 

4. 6Y HANO OR 0Tk4CR MC. 

CHANlCAl MEANS. RE­

MOVE DISC. A SUGHT 

TWISTING MOTION IS 

HCIP^UL 

S. REMOVE RCSiUCNT SCAT. 

fc 

BOLTS (4) 

5. RCPIACE lOlTS; ueCON. 
NECT UNKAGC & OPERA­
TOR. IF HANDLE VALVE. 
NO ACTION IS NECES­
SARY. 

TAPER PINS 
4. DRILL DISC ANO SHAFT 

AND TAPER REAM. INSERT 
TAPER PINS. IP USING 
OLO DISC AND SHAFT, 
MAKE SURE TAPERED 
HOLES ARE PROPERLY 
ALIGNED. TAPER PINS 
SHOULD GO IN APPROXI­
MATELY 3/4 DEPTH WITH 
NO PRESSURE. USUALLY 
TWO (2) OR THREE (3) 
SHARP BLOWS WILL SET 
TAPER PINS. 

SHAFT 

3. CARCPUUY INSERT SHAFT 

THRU lOOY. SEAT 4 DISC. 

AFTER APPLYING SMALL 

AMOUNT OP LUBRICANT 

IN TOP SHAPT HOLE. 

DISC 

2. INSERT DISC ANO ALIGN 

BOOT. SCAT ANO SHAFT 

H O l l . A SLIGHT TWtST-

t4G MOTION IS HCIPPUL 

ISSIUeNT 
SEAT 

ASSEMBLE 

1.INSCRT RCSIUCNT SCAT 

CARCPULIY. MAKC SURC 

• - c r RINGS ARC IN SCAT 

SHAFT HOLf. 

• 0-R1ngs not r tqui r td on nvMr seats. 



Aulomax ESP ELECTRONIC SERVO POSITIONER 

INSTALLATION & OPERATING INSTRUCTIONS 

Automax electric actuators with servo control are factory adjusted for 90 degree operation and shipped in 
the full clockwise position as viewed from the motor side. 

WARNING: DO NOT ELECTRICALLY BYPASS ESP BOARD BY CONNECTING POWER 
DIRECTLY TO MOTOR LEADS WHILE MOTOR IS CONNECTED TO ESP - SERIOUS DAMAGE 
WILL RESULT AND WARRANTY VOIDED 

SERVO CONTROL 
1. Connect 115VAC power supply to the terminal marked HI, N, G. Power supply should be fused with a 5 
amp slow-blow fuse. 

2. Connect input signal to the terminal marked -i-IN- (factory calibrated to one of the following inputs, 
4-20ma is supplied as standard) 

Input Jumper on left two posts (Internally 250 Ohm Shunted) 

Input Jumper on right two posts (Internally 1000 Ohm Shunted) 

Input Jumper removed 
Input Jumper removed 
Input Jumper removed 

Requircs Special Board - Consult Factory. (Connect the potentiometer wiper 
and one of the other legs to the -i-IN- terminal location. Disregard polarity 
with ohm input as it is not important.) 

3. ACnON: a) Standard Units are Direct Acting - Low input signal is clockwise and high input signal is 
counter-clockwise. If this is correct proceed to step 4. 

b) To make reverse acting, 1) Drive actuator to the low input signal position and disconnect the 
motor output terminal block (CCW, N, CW). 2) Switch the Red and Black motor leads, the Green and Blue 
potentiometer leads, and reset acmator feedback potentiometer for 6.25 volts DC at test point (TPl) (Reset 
potentiometer on ElOCX), E1500 & E35(X) acmators by loosening bottom two setscrews in helical coupler 
and tuming coupler. On E600 acmators loosen setscrew on gear and mm potentiometer with needle-nose 
pliers). 3) Both Drive LED's will now be de-energized and the motor output terminal block can be 
reconnected. Unit is now operational. 4) For position adjustment at the low input signal position tum Ri l 
Zero Adjustment clockwise to operate acmator counter-clockwise. At the high input signal position tum R2 
Span Adjustment clockwise to operate acmator counter-clockwise. 5) All CW and CCW notations referring 
to actuator position arc now reversed, (ie CW limit LED is now the CCW limit LED, etc.) 

4. Drive acmator full CCW and full CW to check operation and valve port alignment If adjustment is 
rcquired proceed with step 5. 

A. 

B. 

C. 

D. 

4 to 20 ma DC: 

1 to 5 ma DC: 

0 to 5 VDC: 
2 to 10 VDC: 
Oto 10 VDC: 

1.5 to 135 Ohm: 
1.5 to 1000 Ohm 



/ " 

5. Deactivate end of travel limit adjusttnents by mming R12 CCW limit Adjustment clockwise and the R6 
CW limit adjustment counter-clockwise two full tums. 

6. Drive acmator full CCW. Adjust R2 Span Adjustment to align acmator to required full CCW position. 
(tum R2 CCW to move CCW). 

7. Drive acmator full CW. Adjust Ri l Zero Adjustment to align actuator to required full CW position, 
(mm Ril CW to move CW). 

8. Repeat steps 6 and 7 until acmator position repeats at both ends of travel, (usually 2 to 3 times). (NOTE: 
If while calibrating, the drive LED's energize and the acmator does not respond, check and adjust the safety 
ovenravel limit switch). 

9. R26 Deadband Adjustment is factory set for most operating conditions. If acmator is oscillating or is not 
responsive to small input changes, re-adjust as follows; Drive acmator to mid-position and tum R26 CW 
until both Drive LED's energize, then immediately mm CCW until both Drive LED's de-energize. Tum 
adjustment CCW an additional 1/8 tum and operate acmator over the full range to check operation. 

10. Drive acmator full CW and adjust R6 CW Limit Adjustment clockwise until die CW Limit LED lights. 

11. Drive acmator full CCW and adjust R12 CCW Limit Adjustment counter-clockwise until the CCW 
Limit LED lights. 

INTERNALLY POWERED 4-20T TRANSMITTER (optionan 

1. Connect 4-20 ma output leads to terminal marked+TX-. 

2. Drive acmator full CCW and adjust R24 (4-20T) Span Adjustment to 20ma output. 

3. Drive acmator full CW and adjust R23 (4-20T) Zero Adjustment to 4ma output. 

4. Repeat steps 2 & 3 untiil output repeats. 

END OF TRAVEL RELAYS foptionan 

1.. The End of Travel Relays are set in steps 10 & 11 of Servo Control instmctions. The relay is energized 
when the Limit LED lights. 
2. Contacts one (Cl, 01) and two (C2,02) are for the CCW Limit Relay. Contacts three (C3,03) and four 
(C4,04) are for the CW Limit Relay. Relays are Double Pole, Double Throw (DPDT). 

3. Each contact can be independentiy set for Normally Open (NO) or Normally Closed (NC) by positioning 
the jumper directiy behind the contact terminal on either the NO posts (top two) or the NC posts (bottom 
two). 

PROPORTIONAL CONTROLLER fontionan 
1. End of Travel Relays and Proportional Controller are mumally exclusive options. 

2. Schematic 815070-B for functional details. 

HEATER & THERMOSTAT (optionan V 

1. 115 VAC Heater and Thermostat are connected to the HI and N terminals of the servo board. 



AulomQix ESP ELECTRONIC SERVO POSITIONER 
NQTEi THE SAFETY DVERTRAVEL LIMIT SWITCH DISCDNNECTS 
THE MDTDR IF THE ACTUATDR DVERTRAVELS APPROXIMATELY 
S TO 10 DEGREES PAST THE STANDARD 90 DEGREE STROKE. 

Ria CCW LIMIT ADJUSTMENT 
RS6 DEADBAND ADJUSTMENT 

RE3 <4-20T> 2ERD ADJUSTMENT 
Ra4 CH-eOT) SPAN ADJUSTMENT 

TXI TRANSMITTER CHI 
<4-aOT> OPTIONAL 

-Dia CCW DRIVE LED 
CW DRIVE LED 
-D7 CCW LIMIT LED 

SAFETY OVERTRAVEL 
LIMIT SWITCH 

Ril ZERO ADJUSTMENT 
(4ma POSmON) 

INPUT JUMPER 

BRAKE <EXTERNAL TO MOTOR ON 
EtOOa EISOO S. E3S00> 

pomrriDMETER 

RS SPAN ADJUSTMENT 
(20ma POSmON) 

R6 CW LIMIT ADJUSTMENT 

RELAY NO/NC JUMPERS 
K2 OPTIONAL CW LIMIT RELAY 

D3 CW LIMIT LED 
R3 SENSITIVITY ADJUSTMENT 
(FACTORY SET> 

WARNING: DO NOT ELECTRICAaY BYPASS ESP BOARD BV CONNECTING POWER DIRECTLY TO MOTOR LEADS WHILE 
MOTOR IS CONNECTED TO ESP - SERIOUS DAMAGE WILL RESULT AND WARRANTY VOIDED 



rAT ,]TtP ATTON T N S T R I i m n N S FOP TT.̂ F. W/ nTGTTAT. VOIT/OHM MF.TF.P 

Refer to instructions on page 1 & 2 for normal final calibration. Procedures listed below are required when 
ESP is severely out of caUbration. 

WARNING: DO NOT ELECTRICALLY BYPASS ESP BOARD BY CONNECTING POWER 
DIRECTLY TO MOTOR LEADS WHILE MOTOR IS CONNECTED TO ESP - SERIOUS DAMAGE 
WILL RESULT AND WARRANTY VOIDED 

Dl. Disconnect motor leads from Automax ESP Servo Board to externally drive acmator. 

D2. Adjust R6 fuU CCW; R5 full CCW; R12 full CW. 

D3. Connect Power (115VAC) to HI, N & G terminal and with zero input and feedback potentiometer 
disconnected adjust Ri l (Zero Adj.) for zero VDC @ TP3 (To put zero pot in mid-position.) 

Note: Connect die meter's BLACK (-) lead to die ground test point labeled "GND" and the RED (+) 
lead to the numbered test points. 

D4. Adjust R26 (Deadband Adj.) for approximately .05 VDC @ TP4. 

D5. Connect feedback potentiometer and with acmator in full CCW position adjust feedback potentiometer 
for 6.25 VDC (2) TPl. 

D6. Set input @ high input signal (20ma) and adjust R2 (span) for zero VDC @ TP3. 

D7. Position acmator full CW, set input @ low input signal (4ma) and record feedback potentiometer 
voltage (a) TPl (or retum to voltage recorded 1st time thm.) 

D8. Adjust Ril (Zero Adj.) for Zero VDC @ TP3. 

D9. Position acmator full CCW (6.25 VDC (a TPl), set input @ high input signal (20ma), and adjust R2 
for zero VDC @ TP3. 

DIO. Repeat steps D7 thm D9 until voltage @ TP3 is zero VDC within -f-/- .050 VDC @ CW/CCW 
positions. 

D11. Tum power off and connect motor leads to Automax ESP Servo Board. Then tum power back on. 

D12. Position acmator at mid-position (12ma) and adjust R26 (deadband) clockwise until both drive LED's 
energize. Then tum counter-clockwise until both drive LED's de-energize. Tum adjustment CCW an 
additional 1/8 tum. 

D13. Position acmator full CW (4ma) and adj. R6 (CW Limit) until CW LED and relay energize. 

D14. Position acmator fiill CCW (20ma) and adj. R12 (CCW Limit) until CCW LED and relay energize. 

Aulomox 
11444 Deerfield Road Automax Controls Inc. 
Cincinnati, Ohio 45242 2495 Dunwin Drive, Unit 8 
(513) 489-7800 Mississagua, Ontario L5L.1T1 
Telex: 241915 (416) 828-0255 
Fax: (513) 489-5243 Fax: (416) 828-5013 
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^^^iS2S22H^ m ENGINEERING EVALUATIONS, INC 

7667 Equitable Drive • Suite 202 
Eden Prairie. Minnesota S5344 

Telephone (612) 937-0121 

CARBON AIR SERVICES 

PROJECT NO: #0181SE 

AIR STRIPPING TOWER GUYWIRE ANCHORS 
CGLLIERVILLE.TN. 

EEI PROJECT NO. 90-02-A15 

REFERENCE: 1. THE BOCA NATIONAL BUILDING CODE 1987. 

INDEX: 

ENGINEER: 

DATE: 

STRU MPUTATIONS 

William D. Arockiasamy 

March 12, 1990 



H.W. Cox, Jr., Mayor 
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H. Tom Brooks, VIca Mayor 
John E Meeks. Ragistar 
Jack Everett Aldwman 
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Sidney E. Turnlpseed, Alderman 
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COLLIERVILLE, TENNESSEE 38017 

Steven H. Schertel 
City Administrator 

Mary Lee Burley 
a ty aaric 
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Carbonair 
P.O. Box 5117 
Hopkins,Mn- S53A3-1117 
Attn. Robert E. Cl i f ford , I I I 

re:Earthquake requirements for C o l l i e r v i l l e , Tn. 

i:)ear Mr. Clifford, 

After our meeting of March 6, 1990, I discussed your question 
about earthquake design for the air strippers at our water 
plant #2 with Betty Watson,Building and Codes Director for 
the Town of Collierville. Mrs. Watson advised that at this time 
seismic design requirements have not been adopted and seismic 
design would not be a code requirement. 

It is my feeling that due to the time constr ants and the fact 
that design criteria are not in place that seismic design will 
not be required for this project. 

If you have any further questions, please contact me. 

Sincerely, 

James Mathis 
Director of Public U t i l i t i e s 
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PRODUCT BULLETIN 

PLASTIC JAEGER TRI-PACK 
High performance column packi 

JAEGEH PROOUCTS, INC. 

FEATURES 
Plastic Jaeger Tri-Packs* is a hollow, 
spherical-shaped packing made of 
injection molded plastic in three 
sizes: 1", 2" and 3%"" diameter. Its 
symmetrical geometry made from a 
unique network of ribs, struts and drip 
rods yields unprecedented, perform­
ance. It has high void space, greater 
than packings of comparable size, 
and achieves superior pressure drop 
values, up to 90% reduction, as com­
pared to other products. The packing 
has a high ACTIVE surface area, Ex­
posing all of its surface area to be fully 
wetted during column operatioa The 
performance capabilities of plastic 
Jaeger Tri-Packs* have resulted in 
significant savings in hundreds of 
packed column operations. 

BENEFITS 
• Highest mass and/or heat trani 

rate 

• Extremely low pressure drop 

• Free of plugging, fouling, nest 
and wall channeling 

• Highest flooding point and low 
wetting point 

• Even gas and liquid distributic 

• No interlocking or meshing 

• Used as a mist eliminator 



PRODUCT BULLETIN 600 

PLASTIC JAEGER TRhPACKS^ 
SPECIFICATIONS 
Materials. Nine standard injection moldable 
plastics are available: 

Polypropylene (PP) 
Polyethylene (PE) 
Polypropylene 

Glass-Filled (PP-G) 
Noryr (PPO) 

Kynar* (PVDF) 
Halar* (ECTFQ 
TopEx (LCP) 
TefzeC (ETFE) 
Teflon* (PFA) 

Others are available on request 

PHYSICAL PROPERTIES 

Type 

Size 

Geometric 
Surface Area 

(ft2/ft3) 

Packing 
Factor 
(1/ft) 

Void 
Space 

(%) 

Weight 
(!b/ft3) 

Na' /r 

1-

85 

28 

90 

6.2 

Na 1 

2" 

48 

17 

93 

4.2 

N a 2 

3'A-

38 

12 

95 

3.3 

JAEGER TRI-PACKS* is a Trademark of JAEGER 
PRODUCTS, INC. U.S. Patent Na 4,203.935. Canadian 
Patent Na 1,150,621. Tri-Packs have the Trademark 
"HACKETTEN" in Germany. Further Patents pending. 

Other Trademarks herein: 

Noryl*... General Electric Company 
Kynar*... Pennwalt Corporation 
Halar*... Allied Chemical Ca 
Tefzel*...EL DuPont de Nemours & Co, Inc 
Teflon*...EL DuPont de Nemours & Co, Ina 

Sizes. Plastic Jaeger Tri-Packs* packings 
are made in three sizes: 

No.'/«... 
No.1 . . . 
No.2... 

1" Nominal 
2" Nominal 
3%" Nominal 

MASS TRANSFER DATA 

Absorption 
System 

HCI-H,0 

HCI-NaOH 

Clj-NaOH 

NOj-NajS+NaOH 

NH3-HjS0« 

NHj-HjO 

NH3-H,0 

SO,-NaOH 

HF-HjO 

CH3COCH3-H2O 

HjS-NaOH 

G 
(Ib/hr-ft2) 

1792 

1567 

1229 

717 

492 

512 

512 

1946 

1844 

1700 

1229 

L 
(lb/hr-ft2) 

2048 

2048 

2202 

1127 

1024 

1024 

4096 

4096 

3072 

860 

1331 

Tema 

77 

68 

122 

68 

68 

68 

68 

140 

77 

68 

68 

H T U - i n 
2" & 3%" 

10.6 

8.8 

14.5 

49.2 

6.0 

8.4 

5.4 

12.0 

.6.9 

15.2 

19.4 

ches 
1" 

7.0 

6.1 

9.9 

32 

4.1 

5.6 

3.6 

8.1 

4.6 

10.2 

13.0 

VOC 
Stripping 

TCElppmj-HjO 

TCElppm/oobj-HjO 

BTX(po«))-HjO 

G 
(Ib/hr-ft2) 

479 

690 

722 

L 
(Ib/hr-ft2) 

12264 

12494 

4998 

Tema 

rn 
77 

60 

70 

HTU - Inches 1 
2-

26.9 

37.6 

39.2 

r 
21.5 

30.1 

31.4 

Saperlor perfonnance by design 

]fiEQER PRODUCTS, IMC 
Marketed b y : -

POLYMER PIPING & MATERIALS 
P.O. Box 16117, Houstoa Texas 77222 
(713) 672-420a Telex 79-0119 
TX WATTS 800-633-8483 
U.& WATTS 800-231-0148 

Repraaanted by: 



JfJEGER PRODUCTS JMC 
P / HIGH PERFORMANCE TOWER PACKINGS 

« ANO COLUMN INTERNALS 

P.O. BOX 1563 
SPRING, TX 77383 

(713)353-4700 
TELEX 98-9992 

PRODUCT DATA PD-605 
PLASTIC J A E G E R T R I - P A C K S ® 

Pressure Drop of SVz" Plastic Jaeger Tri-Packs* 
Air-Water System, 1 atm, 70"F 
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I I I Liquid Loading Rate, L 

/ A 3,000 Ibs/hr-ft' 

1 4 15.000 Ibs/hr-ft' 

J—r-f 25,000 ibs/hr-ft f 

i 

^ 
/ 

1 ju,uuu iu«/nr-ii 

. 

4O0 600 800 IOOO 1600 
1200 2000 

Gas Loading Rate, G. Ibs/hr-ft^ 

4000 

c^- PPM 

MARKETED BY-. 

Polymer Piping and Materials 

4730 Darien, P.O. Box 16117, Houstoa Texas 77222 
Phone 713-672-4200, Tetex 79-0119. Fax 713-672-4383 

U.S. 1-800-231-0146, TX 1-800-833-6463 

REPRESENTED BY.. 



JfiEQER PRODUCTS JMC 
HIGH PERFORMANCE TOWER PACKINGS 

ANO COLUMN INTERNALS 

P.O. BOX 1563 
SPRING, TX 77383 

(713)(?53-47d0 
TELEX 98-999'2 

PRODUCT DATA PD-607 
PLASTIC JAEGER TRI-PACKS* 

Flooding Points of Plastic Jaeger Tri-Packs* 
Air-Water System, 1 atm, 70°F 
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Liquid Loading Rate. U Ibs/hr-ft^ 

20,000 30,000 30,000 
40,000 

o MARKETED BY: 

PPM Polymer Piping and Materials 

4730 Darien, P.O. Box 16117, Houston, Texas 77222 
Phone 713-672-4200, Telex 79-0119, Fax 713-672-4383 

U.S. 1-800-231-0146, TX 1-800-833-8483 

REPRESENTED BY: 



PART NUMBER REVISIONS 
itev. DESCRIPTION DATC APPROVED 

TDP VIEW 

8' SCH.80 

PVC PIPE 

48^ 

< ^ <=^ H ^^^#^M 
6' 

r 
E 1/2' DIA. PIPE (TYP.) 

RDNT VIEW 

^ The l a te ra l lengths given are 
t o t a l length. Including tee . . 

All dimensions are in inches. 

The l a t e ra l s have one s l o t every 13/16'. 

The v/idth o f i the s l o t openings is 1/8'. ' 

The length o f t he s lo t ' is 120° o f t he pipe circumference. 

4 ' X 2 1/2' BUSHING 

SIDE VIEW 

umaii, iMcs leans e s o n ^ 

SCH.80 PVC 
TaouMox u u s Moms OBOM^ 

K O M . 

.03 

nucoouL 

i /3r 
' • o c IUTDIM3 iWE eoffoonw. 
M> Aie DC nBPiBCtMrr wvnuiT-
m or o m o u K a m i c a . M C / M 
u*T Nor K las> a MMOCUCES 
wxouT l i e oooan or CMBCHM 

APPROVAL 

LTTH 

DJkIC 

05/17/90 

# - ^ 

• (amooa JM M MOO 
« CO »0T c u t nm—g 

^ ^ CARBONAIR 
«U0> A M AK mTMTfiMWull f i l 

•fflLE 

CDLLIERVILLE DISTRIBUTOR 
01*5. Na 

CC516 
1 0̂  1 



GEMS® LIQUID LEVEL SWITCHES 

. MULTI-STATION 

GEIVIS FABRI-LEVEL 
Switcti Kits 
G E M S F A B R I - L E V E L uni ts c a n be cus tom-assembled In m i n ­
utes f r om s tandard c o m p o n e n t s , right in your plant. S imp le in ­
s t ruc t ions a re f um ished w i th ki ts. 

F A B R I - L E V E L Swi tch Kits conta in all components for comp le te 
a s s e m b l y of a 1 - or 2-stat ion level swi tch unit for pipe-plug moun t ­
ing in you r tank. N.O. or N.C. operat ion of the S P S T swi tch is 
se lec tab le b y invert ing the float(s) on the unit s tem. Two 10" 
( 2 5 4 m m ) lengths of tube a re fum ished to space level stat ions a s 
des i r ed . O the r c o m p o n e n t s avai lable for custom-bui ld ing o ther 
con f igura t ions are l is ted at right. 

Specifications. . . 

Ambient Temp. (Oil) 

(Water) 

Pressure 
Rating (Max.) 

Float Sp. Gr. 

Fitting Femjie Material 

Mounting Thread 

Conduit Thread 

Tube/Fitting Size 

Max. No. Levels per Stem 

Mounting Attitude 

Switch—See Elec. Data. P. 3 

i Brass/BtinaN^ 

-40»to+230»F. 

to +180»F. 

150 psi 

.55 

Nylon 

Mafess^ 
-40no+275<»F. 

to +275*F. 

750 psi 

.65 

316 SS 

^V*'or^NPT^M 

'A-NPT-F 

' / i " (12.7mm) o.d. tube 

6 

Verticals: 30* 

SPST 20 VA 

GEIVIS FABRI-LEVEL 
Components 
LEVEL STATION: 

Ftoat/tube/switch assy. Choice of Buna N or 
316SS floaL brass or 316SS tube SPST 
switch wi th #18 awg wires or SPDT switch 
wi th #22 a w g w i r e s . Teflon lead wires 
60'L 

1 Vlt" (Rfl. IV4-
NPT Plug) 
orl'/*-(Rtt. r 
NPT Plug) 

NPT 

2 " 
NPT 

BUBN 

BunaN 

316 SS 

SPST 
SPOT 

SPST 
SPOT 

SPST 
SPOT 

26609 
26737 

24410 
24578 

26608 
26738 

2S328 
2S329 

24411 
24579 

4.00* 
4.45' 

A.(Xr 
4.45 ' 

4.25." 
4.45* 

BRASS—BUNAN 

2'Ar (Sl.Smm) 

ALL 316 SS 

MOUNTING PLUG: Provides clearance for 
inserting unit In tank. 
1 ' / , - NPT: Brass— P/N 26034 3 1 6 S S - P /N 
26033 
Z NPT: B r a s s — P / N 24408 3 1 6 S S - P / N A i-i/4»(3i.7mm) 
2 4 4 0 7 1-1/2" (38.1IIWH) 

3/8''NPT4|-; 
TUBE CONNECTOR, ' / i " : Connects tube to j — 
mtg. plug, mounts unit Irom Inside of tank. , v<- (44 4mni) 
Brass-P/N 24633 ;316SS-P/N 24634 i 

TUBE UNION, Vl': Connects level stations 
or extension tubes. 
6rass-P/N 24412: 316SS-P/N 24413 

2Vt-(53 9mm| J 

TUBE END F r r r i N G , i / i" : Seals end of unit. r -
Brass-P/N 24553; 316SS-P/N 24554 iv.«-|30 imrni 

N 

Each FABRI-LEVEL Kit listed below contains: 
1 Tub)e Connector 

1 Moun t i ng Plug 

2 Level Stations (Switch, Tube, Float) 
2 Extension Tubes x X ^ :f 

Standard FABRI-LEVEL Switch K i t s . . . 

1 Tube E n d Fitt ing 

3 Tube Un ions 

Mtgi-

NPT 

2" 
1V4' 

IV4" 

2-

2" 

W'.'. •""'••--•''>' Material - - ' \ 

Brass Fittings,- Buna N Fkjats 

Stainless Steel Fittings. 
Buna N Floats 

All 316 SS Stainless Steel 

t YAm.:7 

24576 
26128 

26130 
26675 

24577 

*—^ BULKHEAD ADAPTER %": For top or side iyj',' 
entry (with 90° elbow) into tank. mmi 
B r a s s - P / N 24635; 3 1 6 S S — P / N 24636 

90* ELBOW, </i': for side entry Into tank 
(with bulkhead adapter). 
B r a s s - P / N 24631 : 316SS—P/N 24632 

1"/ir(42.8nim) 

l'/r(38.1niin|.| 

y f f .F- ( | 
(SS.tmml • 

TUBING: " / j " (12.7mm) O.D. For extending 
units or level station spacings. 
10' long: brass—P/N25199: 316SS-P/N 
25204 
3 6 ' long brass—P/N 24637: 316SS—P/N 
24638 

Ordering Information... 
W h e n o r d e r i n g k i ts , spec i f y kit n u m b e r ( s ) r e q u i r e d . 
W h e n o rde r i ng c o m p o n e n t s , s p e c i f y p a r t n u m b e r s 
(P/N) a n d quan t i t i es of e a c h r e q u i r e d . 

WARNING: Improper application, assembly or instal lat ion of th is product may result In Injuries to personnel or damages. 
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